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hnndred  and  Attytourth  Meetlag* 

August  9, 1865;—  Statute  Mbbtino. 

The  Recording  Secretary  in  the  chair. 

The  foUowing  memoirs  were  presented  by  title :  — 

I.  ShcaminaHtm  of  a  J^fdrocarbo»'Ni^htha^  ohtamed  Jram 

the  'Products  of  <Ae  IhstrueHve  DisHBaium  of  Xdme 

Soap.    By  C.  M.  Warbek  and  F.  H.  Storeb. 

II.  Examuuilion  of  NujilUha  from  Ratv^oon  Pelroleum.  By 

C.  M.  Warren  and  F.  H.  Storbr. 


Five  hundred  and  flfty-flfth  :^Icrtliif(. 

September  12, 1865. — Adjouhnsd  Statute  Mbeting. 
The  President  in  tbe  chair. 

TJie  President  called  the  aUention  of  the  Academy  to  the 
recent  decease  of  tliree  of  its  members :  Mr.  George  Liver- 
more,  the  Treasurer  of  the  Academy  ;  Bishop  AIoiizo  I'otter 
of  PennsyWaniay  of  the  Associate  Fellows ;  and  Sir  William 
Jackson  Hooker,  of  the  Foreign  Honorary  Mjembers. 
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Mb.  Febsosl  made  the  following  communication  on  certain 
]EV>nniil»  of  Interpolation. 

T^e  necessity  of  frequent  interpolations  in  almost  all  kinds  of  cora- 
patations  renders  it  important  that  the  most  convenient  fomiuhc  pos- 
sible should  be  devised  ibr  that  purpose.  The  following  tbrmula:  are 
especially  designed  to  facilitate  interpolations  where  a  number  of  them 
are  to  be  made  at  equal  intervals  between  values  of  a  Action  given  or 
oomputed  for  equal  intervals  of  the  variable  :  — 

  ♦ 

Let  Fg,  be  anj  function  of  g^ven  or  oompated,  for  the  equal  inter- 
vals <d  x  =  —  ea,  a;  =  0,  x  =  «>,  x  =  'ia>,  Ac^  and  let  A*,  A^  A',  &c. 
express  the  different  orders  of  finite  differences.    By  writing  A/  for 

te»weliaTe^  * 

(1.)  =  Ji  +  .4,z  +  4,x>-f-^,a:»  

in  which 

^i  =  i(V-4V  +  AV-TitFA,^  ) 

-^  =  f^(V-iW  + AV-siiV  ■) 

A  =  2-8":-.  (V  -  i  V  +  xia  V  ■  .  .  •  •) 
(2)  A  =  2 .-j-'i-i  ( V - ♦  V  +  jVV  ) 

=  §7574:57377:5  (V  •) 

■  •  *  *  ,  • 

The  preceding  formula  may  be  uijcd  for  inter[K>litiing  for  any 
value  of  X  positive  or  negative  within  a  certain  range,  but  the  greater 
the  value  of  x  the  greater  the  effect  ot  the  neglected  orders  of  difFer- 
ences  upon  the  interpolated  numbers,  and  if »'  orders  of  differences  are 
used,  it  may  become  quite  inaccumte  if  x  is  taken  greater  than  ^  t  a>. 
If  the  value  of  x  is  confined  within  the  limits  of  :f  ^  instead  of  the 
preceding  formulay  we  maj  nae  the  foUowbg  of  only  four  variable  tenns 
without  sensible  error :  — 
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(3.)  F,^  Fo-\-  B^x  +  B^x'  +  B,:x^  B^x*, 

m  wbicli 

(4.)  J 

t 

and  In  wlnoli  the  wmTinHiin  poieible  error  B  of  any  interpolaled  num- 
ber ariang  fion  negkcled  tenne  is  only 

(5.)    ^=  ±  (jrimrV  — wdini    — Tw^A/  .). 

TliC  constants  7^,  ^''f     determined  as  to  make  the  two  pre- 

ceding expressions  of /'^  correspond  for  the  four  v  alues  of  x  —  ^  | 
and  X  =z  T  ^  0)  ;  so  that,  corresponding  at  eqnnl  intervals  of  ^  a>, 
they  cannot  ditFtT  much  for  any  intermediate  %aiuo  of  aa  is  shown 
by  (5),  The  tuhantagc  of  this  last  formula  over  the  prrcedinj^  is,  that 
with  only  four  terms  containing  the  variable  you  have  nearly  all  the 
accuracy  of  seven  or  eight  terms  of  the  former.  But  it  can  only  be 
used  within  the  limit  of  a  before  and  after  Fq  ;  so  that  in  interpolat- 
ing it  requires  the  constants  i^,  &c*  to  be  computed  for  every 
Ittterral  or  given  value  of  F^ 

As  the  unit  of  x  is  arbitrary,  when  tibe  interpolations  are  made  at 
equal  intervals  it  can  be  taken  equal  to  one  of  the  equal  parts  of  x 
corresponding  to  the  interpolated  values  of  F,^  and  then  «  will  repre- 
sent the  number  of  interpolated  intervals  contained  in  one  of  the  origi- 
nal intervals ;  thai  is, «  —  1  will  represent  the  number  of  interpola- 
tions in  eacb  original  interval.  In  this  ease  the  value  of  x  used  in 
interpolaling  is  always  one  of  tbe  numbers  7  1»  ^  2,  7  8,  dee.  $  and 
if  the  number  of  intezpolntions  to  each  miginal  interval  is  not  too 
grenty  the  different  tenns  in  the  expression  of  ^  are  readily  obteined 
after  tbe  constants  ^ ,  J^,  Ae»  have  been  computed. 

For  all  cases  in  which  the  value  of  x  does  not  exceed  B,  that  is,  in 
which  •  does  not  exceed  12,  die  preceding  formula  may  be  put  into  a 
form  still  more  convenient  for  interpolating'  ^Tbe  preceding  expression 
of     for  all  values  of  x  from     6  to     6  gives 

• 
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5 

4 
3 

2 
1 


+12 

.q:A  +  4^=Fl6i5i  +  64A  ? 

—  3  J 


.A=F6A+28J(i 


+16 
0 

—  1 
0 

+  1 


0 

+3 
0 


Thk  again  may  be  transformed  into  the  following  form :  — 


(6.) 


F:^ 


+6] 

+121 

-)-l6- 

0 

^+5 

'+r> 

4-  5 

—5 

—  4 

0 

0 

J  4-iJ 

—  a, 

+ 

in  whidi 


S96  80 


(7.) 


£7= 
/)= 

JB'= 


-(ns-T^)^'  } 


10  8rf^^ 


I 


and  in  which  the  minus  sign  murt  be  used  for  interpolated  values  of 
preceding  F^,  and  the  plus  sign  for  those  following        In  the 
LUter  transformations  no  small  terms  have  been  omitted ;  so  that  this 
last  form  b  of  the  same  degree  of  accuracy  as  the  preceding  one,  and 
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it  is  jjo  arraii;j;e<J  that  there  are  only  four  multiplu-atioiK-^  ot  the  con- 
stants to  be  jterfonned  by  nuiuUerr*  wliich  are  gmall  ami  rnnvenient  for 
that  purpos^o,  in  order  to  obtain  any  one  of  the  iuter|H)lated  values  of 
F,^  whereas  in  tin*  f»rececling  form  there  are  for  the  most  ])art  ten,  the 
number  being  e<iii,il  lo  the  sum  of  the  exponents  of  x  in  (3).  This 
foiTnula  i^  accurate  tor  all  ea.^es  in  winch  it  is  necessary  to  use  eight 
onlcrs  of  differences,  and  in  all  ordinary  cases  in  which  it  is  necessary 
to  use  only  four  or  five  orders  of  diflerenees  it  is  quite  simple.  In 
general,  it  is  only  necessary  to  compute  the  three  ooDstaots  aod 
C,  using  ^  BfoT  Bf-,  for  even  then  the  maximum  possible  error  is  only 
of  the  order  ^^^^^  formula  is  applicable  in  all  cases  in  which 

the  number  of  interpolations  does  not  exceed  twelve.  K  we  wish  to 
interpolate  to  twelfths* «  in  the  expression  of  th^  preceding  constants 
A,BfCi  6sc  must  be  pot  etpal  to  12  ;  if  to  tenths,  equal  to  10 ;  and 
80  for  any  other  number.  If  we  interpolate  to  twelflha,  we  mast  use 
(6)  firom  to  F^.^ ;  if  to  tenths,  from  F^^  to  F^^ ;  and  so  on.  In 
^his  way  we  get  the  middle  interpolated  number  ftom  two  sets  of  oon- 
stants ;  first,  by  going  forward  from  i^o*  f'*^  secondly,  by  grang  back 
from  i^,  whidi  is  the  ^  in  the  formula  belongmg  to  the  next  set  of 
constants*  This  Aimishes  a  very  good  eheck  for  the  aocuracy  of  the 
interpolations  in  addition  to  that  of  the  reguluity  of  the  differences. 
In  cases  in  which'  «•  is  less  than  twelve,  the  formula  from  toF^t 
would  give  several  of  the  middle  interpolations  in  duplicate,  but  it  is 
unnecessary  to  take  it  so  as  to  have  more  tlian  one. 

In  interpokting  to  sixths,  it  is  evident  that,  instead  of  putting  m 
equal  to  six,  and  using  the  formuk  from  J!.f  to  we  can  put  it 
equal  to  twelve,  and  use  only  the  functions  of  F  with  even  subscript 
numbers  from  i^t  to  By  so  doing,  we  have  the  adrantago  of 

using  the  functions  F^ « and  F^:  t ,  which  are  veiy  simple,  since  three 
of  numerical  coefficients  are  ciphers  in  F:^^,  and  two  of  them  in 
By  putting  «  =  10,  and  using  these  same  funcUons  of  x,  we  have  a 
veiy  convenient  formula  fbir  interpohiting  to  fifths ;  but  it  does  not  give 
any  one  of  the  interpolations  in  duplicate  as  a  cheek,  which,  perhaps, 
is  always  unnecessary  where  the  number  of  interpohidons  is  so  small, 
the  regularity  of  the  differences  being  a  sufficient  check.  Also,  in 
interpolating  to  fourths,  instead  of  putting  »  =  4  and  using  F:^^  and 
Fq:,,  we  can  put  a  r=  12,  and  use  F^^^  and  /'*:f  »;  but  it  is  much 
bi  tter  to  put  cj  —  S,  and  use  /^rp  4  and  /^rp.^,  which,  for  reiusonH  al- 
ready slated,  arc  luiicii  mure  simple.    lu  iulcrpulaliu^  lo  iliiids  we  cau 
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put  b)  =  12  and  use  i  .f «,  which  comprises  only  the  two  oonst^its  A 

and  /?,  and  hence  is  very  simple. 

As  an  example  of  the  appli(  ation  of  tiie  preceding  formula,  let  it  be 
required  to  interpolate  the  moon's  Right  Ascension  to  twelfths,  that  is, 
to  every  second  hour,  having  the  Right  Ascension  and  the  difierences 
^ven  for  each  day  at  noon,  as  loiiows :  — 

1867.       M.  A.  A*  A«        A»        A*        A»  A^* 

Ap.  1  2i  h  98.64  -hdb  46.58  4-28.84  -f  18.97  +£09  —%M  —1.62 
2  22  60  25.22    51  29.89    42.81    22.84    a87    8.75  1.58 
8  28  4154.61    52  85,04    65.65    22.96    0.12    5.68  1.98 
..... 

With  theae  diffiuenceB  we  get  fiom  (7),  patting  •  12, 
"A^B  A^B        B^O     B'+a     -^ChD  +^C+B 

m.      *.  m.  n. 

—4  12.3037  +4  13.0129    +.071'J    4-.U*J07     —.0043  -f.0051 
— i  14.ttl04      4  15.9910       .1354       .1604        .0059  .0065 
•  •  .  •  . 

With  theae  vahies  (6)  gives  the  iblbwing,  in  which  the  first  column 
contains  the  multiples  of  a  few  of  the  last  phices  of  —  A-\-  B  and 
il  -|-  or  of  thdr  complements,  when  the  moldples  are  negative,  the 
seooDcl,  the  multiples  ^  B  -^O  and  B  -\-  C^w^  their  complements 
when  the  multiples  ars  ni^ativ-e ;  and  so  on. 


B.A. 

A* 

A* 

.818 

.863 

.931 

h.      til.  a. 

21  34  25.25 

1 1 1.91 

•. 

.181 

.859 

.978 

21  38  37.16 

4  12.03 

.12 

.545 

21  42  49.19 

4  12.15 

.12 

.904 

.784 

.004 

F^ 

21  47  01.84 

4  12.29 

.14 

JK78 

.712 

F^ 

21  51  18.68 

4  12.48 

.14 

.6868 

.784 

.996 

F,y 

21  55  26.06 

4  12.58 

.15 

.0129 

.728 

.005 

F. 

21  59  88.64 

4  12J5 

.17 

.026 

.687 

Fx 

22   8  51.89 

4  12.91 

.16 

.089 

.728 

.995 

Ft 

22  8  4Ui0 

4  18.10 

.19 

.052 

Ft 

22  12  17.40 

4  18.29 

.19 

.065 

.468 

.025 

F^ 

22  16  8a69 

4  18^49 

.20 
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* 

R.A. 

A' 

A* 

.077 

.088 

.032  ) 

h.  m. 

22  20  44.18 

m.  •. 

4  13.71 

». 

.22 

.138 

.625 

.904 ) 

• 

22  24  57.89 

.93 

.22 

.948 

.677 

.970 

F^ 

.83 

.16 

.23 

.758 

« 

.98 

.41 

.25 

.569 

.594 

.006 

F^ 

.89 

.67 

.26 

.379 

.458 

.06 

.94 

.27 

.1896 

.594 

.994 

.00 

.22 

.28 

.9910 

.519 

.006 

22  50  25.22 

.52 

.80 

.982 

.358 

.74 

.82 

.30 

.973 

.519 

.994 

F, 

.56 

.14 

.32 

.964 

Fn 

.70 

.48 

.34 

.955 

.802 

.032 

F, 

.18 

.83 

.35 

.946 

•    •  a 

.925 

■   *  • 

.104 

•   *  • 

Fs 
F. 

.01 
.19 

.18 
•  . 

.85 

•  • 

In  this  example  tlie  part  of  the  formula  (G)  (Inpnndiii  j  npmi  j'y  D 
h  insensible.  By  combining  the  decimal  part  .G40  of  in  the  hrst 
group  with  the  first  three  column!',  we  get  the  decimai  part  of  from 
F^a  to  Fq.  Thus  .640  -|-  .818  +  .863  -f-  .931  =  .252,  only  the 
first  two  decimals  of  which  need  be  written  down  ;  also  .640  -j-  .181 
-{-  '359  -{-  •978  =  .158»  for  which  .16  is  written  ;  and  so  on.  From 
to  /*e  the  re5u1tin<r  ^nm  of  the  numben  is  written  in  the  line  be- 
neath the  one  in  which  the  numbers  are  written.  The  two  lines  in 
ImiAell^  the  first  combined  with  the  decimal  part  of  Fq  in  the  first 
gp>up^  the  second  with  th^  of  in  the  second  group,  both  give  F^f 
which  Is  also  F^^  of  the  second  gronp.  A  check  for  the  aoenracy  of 
the  lnterpo1aCio%  as  has  heen  stated,  Is  that  these  should  give  the  same 
resnU.  The  hut  two  figures  of  the  interpolated  numbers  being  thus 
obtained,  and  also  their  differenoes^  as  represented  in  the  second  groups 
after  the  initial  diflbrenoes  of  the  first  group  only  are  once  obtained, 
the  remaining  part  of  the  interpolated  numbers  is  rsadUj  filled  in,  as 
represented  in  the  fint  group  of  the  preceding  example. 

As  a  second  example,  let  it  be  required  to  interpolate  the  preceding 
Bight  AsoensioDS  to  fimrths.  Putting  «  =  B  in  (7),  we  get  fiom  the 
given  difl^Mnces 
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♦ 

~A+B  A^B  B-O  B^C 

—6  18.8465  6  19.8119  0.1522  0.2156 
—6  21.8880         6  24.4922         0.2910  0.8748 


With  these  TalneB  (6)  gives 


R  A. 

^■ 

.614 

.000 

b.      tn.  «. 

21  31  ?:k25 

12  3G.09 

9. 

.807 

.391 

21  47  1.34 

12  37.80 

1.21 

.623 

.138 

Fo 

21  59  38.64 

12  8&76 

1.46 

.248 

.000) 

22  12  17.40 

12  40.49 

1.78 

.668 

.000) 

F, 

22  24  57.89 ' 

12  42.50 

2.01 

.884 

.886 

F^ 

22  87  40.89 

12  44.88 

2.88 

.984 

.601 

Fc 

22  50  25.22 

12  47.48 

2.65 

.969 
« • . 

.000 

•  •  • 

F, 
F, 

28   8  12.70 
28  18  8.19 

12  50.49 

8.01 

«   ■  • 

The  tbilowing  very  convenient  metfi  n]  ut  interpolation  was  published 
several  yeare  ago  in  an  imperfect  form  in  iIk  Matliematical  Monthly. 
The  expressions  for  the  constants  have  bet  a  hire  obtninctl  in  a  quite 
ditTerent  manner,  and  are  given  in  a  dilVerent  function  of  the  differ- 
ences, which  are  more  exact,  and  the  whole  matter  is  given  in  an 
improved  form. 

If  we  pot  in  (1) 

(8.)  ^.  =  Ji+^«+^a*  +  Jta*, 

and  determine  /?, ,  B.,,  and  so  m  to  maice  the  expression  coincide 
with  (1)  when  ac  ==  ^,  x  =  |,  and  x  =  1,  we  obtain  very  nearly,  re- 
instating    —  ^  A'  for  A/i  for  Vi  ^> 

-^  =  e^U'-/rA'  } 

Hie  greatest  possible  error,  JB,  in  using  (8)  with  these  oonatants 
instead  of  (1),  is  only 

(9.)       ^=  ±  (xjVa  ^*  +  ttVif  ^'  +  TiVa  A«  ) 
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If  we  pot 

(10.)  vn  =      ^  <<^«i-Df 

we  obtain  from  (8) 

(11.)    a.  =  ili  +  (2«-l)JBi  +  (8«»-8«+l)Jt, 

which  maj  be  put  into  the  following  form :  — 

(12.)  9,==A+{m+l—2x)B+(^^+§m  +  l  +  Za» 

in  which 

1  * 

at 


•I 


By  this  formula  we  ohtain  the  first  differences,  iJ, ,  dj,  (5g,  &C.,  of  the 
interf>olated  numbers,  and  iroiu  them  the  numbers  tbomselves.  The 
formula  can  be  used  for  all  values  of  u ;  but  when  it  is  Uiken  greater 
tlian  12,  the  numerical  coefficients  of  jB  and  O  obtained  from  (12)  for 
all  values  of  x  are  not  all  sm:ill  < nough  to  be  convenient  in  computa- 
tion. For  all  values  of  e»  nut  greater  than  12,  by  mjiking  gome  slight 
modifications,  we  can  obtain  numerical  coefficients  convenient  in  com- 
putaticm.   The  following  are  some  of  the  forms  most  fireqnentljr  used. 

For  iDterpoladDg  to  thirdsy  pnttiiig  »  =  3,  (12)  gi^es* 


(14.) 


2£ 


For  interpolatiiig  to  fonrths,  pottiDg  »  s  4^  ive  get 


(15.) 


31 


=iA 


+  1 

—  1 

—  1 
+  1 


For  intorpolaliiig  to  fifkht,  putting  «  =:  5,  we  gel 


(16.) 


VOL.  VU. 


ssA 


•4-21 
+ 1 

0 

—  1 

—  2 


2B 


2 


+  81 

—  1 

—  2 

—  1 

+  2 


sa 
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(17.) 


Fat'  interpolatiug  to  sixtlid,  putiiug  «  =  6,  w«  get 

4-1 
—a 

—  6. 
•  =s8,  neget 


All 


For  ini 


at 


+  5 
+  3 

+  1 

—  1 

—  « 

—  « 

—  7 


^3 


For  interpolating  to  tentlid,  putuug  &>  =  10,  we  get 


(19.) 


a, 

did 


4-  9 
+  7 

+  8 

+  1 

—  1 

—  8 

—  6 

—  7 

—  9 


For  interpolaling  to  twelfUi8|  putting  m  =  12,  we  get 


(20.) 


a. 

ab 
ab 
a» 


+  11 

+  8 


+ 
+ 
+ 


7 
5 
8 
1 
1 

—  a 

—  5 

—  7 

—  9 

—  11 


—  1 

—  4 

—  4 
^1 

+  aj 

+  7 

+  1 
-.8 

—  5 

—  5 

—  3 

+  1 
+  7. 

+  6- 

+  2 

—  1 

—  3 

—  4 
^4 

—  8 

—  1 
.-f  2 
+  6 

+  a 

+  4 
0 

—  8 

—  5 

—  6 
^6 
^5 

—  8 
0 

-f  4 


2a 


>3a 


yea 


Digiiized  by  Google 


Of  A&TS  AND  SCIENCES :  SSPTEMBEB  12,  1865. 


11 


In  this  last  fonn  it  was  necessarj  to  add  the  small  constant  Cto  A 
in  order  to  obtain  small  and  coovenient  numerical  coefficients  of  tbe 

QQastant  G  (7. 

The  foUowing  is  an  application  of  the  last  form  to  the  example  of 
moon's  Right  Ascension  already  given.    From  (18)  we  obtain, 
potting  m  =  12, 

A+C  B   6  O 

-H  18.8836  —0.1124  -H).0112 

+4  17.4516  —0.1869  -f0.0136 

With  these  values  of  the  constants  (20)  gives  tbe  following  re- 
sults ;  — 


• 

It 

K.  A. 

m.  1. 

h.      Tti.  «. 

'7CiA 
./d4 

1  fit 

9l 

A    1  0  '7  AQ 

til     flO  QQi'4A 

OQQ 

Ail  K 

,040 

A    1  0  0  1  if 

-f-.li)7 

22    0  ol.ors'J 

Q1  Q 
.Zi  J 

4  1 0.VM  t 

.loi 

QAA 
.if  DP 

04 

1  OA 

00   10   1 7  vt  AO 
ZZ    IZ  1/.4IIZ 

.PDO 

4  lt).4Ul 

OA  A 

22  16  30.689 

.8876 

.933 

4  13.704 

.213 

22  20  44.180 

.1124 

.933 

4  13.929 

.225 

22  24  57.884 

.337 

.944 

4  14.164 

.235 

22  29  11.813 

Ml 

4  14.411 

.247 

22  33  25.977 

,787 

(.9888) 

4  14.fi70 

.2.")  9 

22  37  40.388 

Sil2 

.045- 

4  14.941 

.271 

22  41  55.058 

^ 

.101 

4  1. 5.221 

.280 

22  46  9.999 

d22 

.517 

.296 

22  50  25.220 

.31ft 

.054 

.307 

.737 

jm 

(.0136) 

.144 

Ml 

.959 

.475 

.332 

,705 

.439 

sm 

■347 

.181 

.8131 

.918 

J82 

.859 

.004 

.1869 

.918 

.557 

,375 

.561 

.982 

.388 

.743 

,934 

.959 

.400 

.688 

.308 

(.9864) 

.759 

.414 

.033 

M2 

.054 

ja9 

.429 

J92 

•  •  • 

J22 

•  •  • 

•  • 

,630 

•  •  • 

.442 

•  «  • 

.980 
.610 
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In  the  fint  colonui  the  oomplenMnts  «8876,  ^181,  ftc  of  tiie  ded- 
mal  pait  of  tinee  it  is  negatlvei  an  lint  writteo  down  in  eveij 
twetftti  place,  and  then  immediately  imder,  the  dedmal  pert  iCself,  after 

which  the  multiples  are  readily  filled  in.  In  the  seofmd  column  0  is 
written  in  one  of  the  blank  places  of  the  formula,  and  it*  complement 
in  the  other,  for  the  conyenience  of  taking  the  multiples,  and  placed  in 
parentheses  to  denote  that  they  are  not  to  be  used  in  the  summation  of 
the  terms.  These  two  columns  then  being  combined  with  the  decimal 
part  of  the  constant  A  -j-  C  ^nves  the  decimal  part  of  the  seconds  in 
d^t  from  which  d^,  or  at  least  the  last  places  ot  d-,  are  obtained ;  and 
by  means  of  it  the  interior  places  of  are  readily  filled  in,  when  the 
initial  number  of  3'  is  known  for  the  first  group  only.  The  first  dif- 
ferences being  thus  obtained,  the  interpolated  numbers  are  readily 
found.  The  last  group  of  the  preceding  example  shows  the  manner 
in  which  the  computation  is  carried  out  at  first;  after  which  the  re- 
maining part  is  filled  in,  as  shown  in  the  first  group.  The  computation 
might  be  readily  carried  out  by  fint  oompnting  only  the  last  two  places 
of  the  differences.  These  have  to  be  computed  for  one  place  more  than 
the  nomber  of  plaees  required  in  tlie  interpobted  resaltsi  sinee  small 
emm  in  die  fonner  might  be  aeemnnladTe  in  the  latter. 

In  this  method  of  interpolation  the  regularity  of  the  difibrenoee  ia 
not  ft  eomplete  ebeelc,  sinee  a  very  small  error  in  the  valne  of  ^mig^t 
not  produce  a  sensible  derangement  of  the  diflbrenoes.  There  must, 
therefore^  be  a  separate  i^tuA  for  B,  and  then  the  differenoee  furnish  a 
eomplete  ehei^  against  erron  arising  from  any  other  source. 

Professor  Gray  made  a  communication  on  a  new  Water 
Lily,  JNpn^^kaa  tuberosa^  of  J.  A.  Paine,  from  tha  weetem  part 
of  the  State  of  New  York,  remarkable  for  ita  tnberiferouB 
rootstocks. 

Mr.  J.  I.  Bowditeh  was  elected  Treasafer,  to  fill  the  vacancy 
made  by  the  decease  of  Mr.  LiTermore. 

Mr.  T.  T.  Bouvo  was  elected  a  member  of  the  Finance  Com- 
mittee, to  .fill  the  vacancy  left  at  the  annual  election. 

Mr.  Charles  J.  Sprague  was  appointed,  on  the  nomination  of 
the  President,  a  member  of  the  Auditing  Committee. 
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DONATIONS  TO  THE  LIBBABY, 

moK  MAT  M»  1M4,  TO  MAT  40,  1865. 

State  of  MiusachuseUt, 

Nineteenth  Report  to  the  Legislature  of  Maj>snr  liiisi  tt?»  relntin<i  to 
the  Kr  i^i'try  and  Betum  of  Births,  Marriages,  jiiid  Denths  lu  tho 
C<JiniiK)in\  ealth  for  the  Year  ending  December  31, 1860.  Bj  Oliver 
Warner,  Secretary.    8vo  vol.    Boston.  1862. 

Twentieth  Report  for  1861  8vo  voL    Boston.  1863. 

Abstract  of  the  Census  of  Massachusetts,  1860,  from  the  Eighth 
United  States  Censos,  with  Bemarks  oa  the  Same.  8to  toL  Boe- 
ton.  1863. 

Returns  of  the  Railroad  Corporations  in  Massachusetts,  together 
with  Ab0tra€ts  of  the  Same,  1860-1808.  4to1s.  8to.  Boston. 
1861  -  64. 

General  Statutes  of  the  Commonwealth  of  Massachusetts: 
vised  hj  GommissioDen. ....  8vo  voL  Boston.  1860. 

Beports  of  OontroTerted  Elections  in  the  Honse  of  Bepresenta- 
ttves  of  the  Commonwealth  of  Massachosetts  from  1780  to  1852. 
StotoL  Boston.  1858* 

Aets  and  BesdlTes  passed  \>j  the  General  Coort  of  Maasaehasetta 
in  the  Yean  1860-1864  5  toIs.  8va  Boston.  1860  -  64. 

Joamal  and  Docnments  of  the  Yalnatioo  Committee  of  the  Year 
1660  ;  together  with  Acts  of  1861  to  seenre  a  nnilbnn  Description 
and  Appraisal  of  Estates  in  the  Commonwealth.  Published  by  Oii- 
Ter  Wanier,  Secretary.   8to  toL   Boston.  1861. 

Report  to  the  Governor  and  Council  concerning  the  Indians  of 
the  Commonwealth,  under  the  Act  of  April  6,  1859.  By  John 
Milton  Earle,  Commissioner.    8vo  vol.  18G1. 

Report  of  the  Joint  Committee  of  1860  upon  the  proposed  Canal 
to  unite  liarnstable  and  liuz/.  ir  I  s  Bays.   8vo  vol.    Boston.  1864. 

Statistics  of  the  Condition  an(i  l^ro<luctf»  of  Certain  iininches  of 
Industry  in  Ma^^sac  husetts  for  the  Year  ending  April  1,  1845.  By 
John  G.  Palfrey,    8vo  vol.    Boston.  1846. 

Statistical  Information  relating  to  Certain  Branches  of  Industry 
....  for  the  Year  ending  June  1, 1855.  By  Francis  De  Witt. '  8to 
vol.    Boston.  1856. 

Annual  Report  of  the  A^jutant-Genend  of      Commoowealth  of 
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Mafltaehaeetta,  with  Beports  finom  the  Qaartemiaater-Gc&eraly  ete., 
for  1861 -1868.  8  vols.  Sva  Boston.  1868-64. 

GoUeetiona.  YoLVIL  Foiuili  Series.  8to.  Boston.  1865. 
Okirvotory  of  Sbrvard  CoOtge, 

On  tbe  Bight  Asoenaion  of  the  Pole  Star,  as  detsmiiiied  fiNxn  Ob* 
semUioii.  Bj  TVaman  Heniy  Safford,  Aasbtant  at  tbe  Obsemtoxj 
of  Kurard  College.  [From  the  .Prooeedings  of  the  Araerican 
Academy  of  Arts  and  Sciences.  YoL  VL]  8to  pamph.  Cam- 
bridge. 1864. 
Museum  of  Comparative  Zoology. 

Annaal  Report  of  the  Trustees  of  the  Museum  ol  Gitnparativo 
Oology  at  Harvard  College,  in  Cambridge,  together  with  the  Re- 
port of  the  Director,  1864.   8vo  pampb.    Boston.  1865. 
BosUm  Athen<nnn. 

List  of  Bookii  added  to  the  Library  of  the  Boston  Athenicum  irom 
Docember  1,  1863,  to  December  1, 1864.   8to  pamph.  Boston. 
Mtsex  ImtitiUe. 

Proceedings.   Vol.  UL,  IV.  No.  2 -4.  8vo.   Salem.  1864 
American  Antiquarian  Society. 

Proceedings  of  the  American  Antiquarian  Society,  at  the  Annual 
Meeting  held  in  WocQester,  Ootober  21, 1864.   &vo  pampb.  Bos- 
ton. 1864. 
Portland  Society  of  Natural  Mitory. 

Proceedings.  ToLL  pp.  97 -128.  8¥0.  Portland.  1864. 
Ihrtmouth  OoUege. 

Oitfakgge  of  the  Officm  and  Students ....  for  the  Academical 
Tear  1864 -65w  8to.  Hanover,  N.H.  1864. 

Gatalogiis  Senatns  Acaderoid  et  eoram  qui  Monera  et  Offlda 
Aeademiea  gesseront ....  Sva  Hanovens,  Neo  Hant  1864. 
XiUon    Jmmea^  Jomvial  of  Scitiie8  and  JfU. 

JbonuO.  N.S.  Vol  XXX VUL,  XXXIX.         New  Haveo. 
1864 --65. 

I^eemn  of  NatianA  MUiory  of  Nom  Tori, 

Annals.   YoL  VH   No.  18-16.   YoL  YIIT.   No.  1.  8to. 
New  Tofk.  1862  -  68. 

AJEbtmy  Suliiult. 

Transactions.    YoL  lY.   8vo.    Albany.  1858-64. 

Society  for  the  Promotion  of  Useftd  Arts  in  tJie  State  of  New  York, 
Transactions.    Vol.  IV.    Part  2.    8vo.    Albany.  1819. 
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Gbtekgae  of  the  Officers  ami  Stademi,  for  the  Tear  1864-65. 
New  Totk.  1864. 
Apodtm^  of  Naimti  S^mm  of  PkUtM^^kia, 

FrooeedingB.   1864   Na  %  5.    166&   No.  1.  8m  Fhilao 
delphia.  1864-65. 
Amtfitan  FkUotopkieal  SoeUlf. 

TruaectioBS.  N.  &  YoL  Xm.  FSut  1.  4lo.  FbOadelphla. 
186& 

Flrooeedings.  Vol.  IX.  No.  71, 72.  8va  Philadelphia.  1865. 
List  of  the  Members  of  the  American  Philosophical  Society,  held 

at  Philadelphia,  for  promoting  Usiiful  Knowledge,  formed  on  the  2d 
of  Janiiai-y,  1769.  ....   8vo  pampii.    Thiladelphia-  1805. 

Ll^t  ot  the  Surviving  Membera  of  the  American  I'hilosophical 
Society,  January,  1865,  in  the  Order  of  their  Electtoa  to  Member- 
sliip.    8vo  pamph.    Philadelphia.  1865. 
Phiiadelpkia  College  of  Pharmacy. 

American  Journal  of  Pharmacy.  Ser.  8.  VoL  XIL,  XUL  No. 
1,2.    8vo.    Philadelphia.  1864-65. 
Smitiuonicm  Tnstittdion. 

Smithsonian  Contributions  to  Knowledge.  Vol.  XIU.  4to.  Gty 
of  Washington.  1864. 

Smithsonian  MiBoeUaaeouft  CSoUectaons,  Vol.  Y.  8to.  WbsIi- 
iDgton.  1864. 

Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian 
fllitotioo,  for  the  Year  1862.  8votoL   WaehingUm.  1866. 
DepcartrMiA  i^  State. 

Papers  relating  to  Foreign  Affairs,  aocompanyuig  the  Annual 
Message  of  the  Piesident  to  the  First  Sesdoo  of  the  Thirty-Eighth 
Congroafl.  Faitl,IL  2  tola.  Sm  Washington.  1864. 

,  BepofC  of  the  Seeretaiy  of  the  Navy  in  relalion  to  Armored  Yes- 
eeb.  8TaYoL  Waahmgtoo.  1864 

Eleventh  and  INrelftfa  Anotial  Report  of  the  Treasorer  and  Li- 
brarian.  2pamph.8To.  San  Firancisco.  1864-65. 

Abstraets  of  Magnetical  Observatiooa  made  at  the  Magnatwi  Ob- 
servatory, Toronto,  Canada  Weet,  during  the  Years  1856  to  1862 
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inclusive,  and  during  Parts  of  tha  Yean  1853,  1854)  aad  1855. 
4to  vol.   Toronto.  1863. 

Abstracts  of  Meteorological  Observations  ....  daring  the  Yean 
1854  to  1859  inclusive.    4to  vol.   Toronto.  1864. 

Results  of  Meteorological  Obserratioiis ....  during  the  Yeats 
1860, 1861,  and  1862.  4to  toL  Toronto.  1S64. 
Sofd  Sooi&^rf  London, 

PhiloBoplucd  TVansaetkms,  for  the  Tear  1868.  YoL  CLHL 
Part  IL  F<Mr  the  Tear  1864.  Vol.  CUV.  Part  X,  n.  4to. 
Loodoo.  1864^ 

PvoceediogB.  VoLXIIL  No.  60-69.  8to.  London*  1864. 
List  of  FeUowB,  etc.   1868.  4to  pamph.  London.  1864 
Report  of  the  Astronomer  Royal  to  the  Board  of  Visiton  of 
die  Royal  Obaerratoiy,  Gteenwidi.  Read  at  the  Annual  Yisitft- 
tion  of  the  Rojal  Observatory,  1864,  Jnne  4  4to  pamph.  London. 
1864. 

Astronomical  Observations  nade  at  the  Ko)ral  Observatoiy,  Green- 
wich, in  the  Tear  1862.  4toTo1.  London.  1864. 

Abfltracts  of  Meteorological  Observations  made  at  the  Magnetical 

Observatory,  Toronto,  Canada  West,  during  the  Ycarsj  1854  to  1859 
inclusive.    4to  vol.    Toronto.  1864. 

Besults  of  Meteorological  Observations  made  at  the  I^Iagnctical 
Ob-ienatory,  Toronto,  Canada  West,  during  the  Years  1860,  1861, 
anil  1862.    4to  vol.     luronto.  1864. 
Jio^foi  InstituHan  of  Great  Britain, 

Proceeding?.  Vol.  IV.  Part  HL,  IV.  8vo.  London.  1864. 
Mo^al  AstroiiQiniccd  Society. 

Memoir^    Vol  XXXIL   4to.   London.  1864. 

Horticidiural  Society, 
Proceedings.  YolIV.,  V.  No.  1,  2.  8vo.  London.  1864  -  65. 
JSriiish  Association  for  the  Advancement  of  Science, 

Report  of  the  Thirty-Third  Meeting,  held  at  Newcastle-upon- 
Tyne,  August  and  September,  1868.   8vo  voL   London.  1864. 
GmflogietU  Soeietjf  of  London. 

Quarterly  Joomal.  VoL  XX.,  XXL  Part  1.  Sva  London. 
1864-65. 

# 

List  of  the  Sooie^,  November  Ist^  1862.  Svo  pamph. 
Transactions.  YoL  XXIV.  PartIL  4to.  London.  1868. 
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Journal  of  the  Proceeding's,    Zoology,  Vol.  VII.,  VIII.  No.  29  • 
Botany,  Vol.  VII.,  VIII.  No.  2'J,  30.    8vo.    Londou.  1863-64. 

List  of  the  Linnean  Society,  1803.    8vo  pamph.  London. 

Address  of  George  Ik'ntliam^  Esq.,  P.  B.  S<y  etc    The  President 
....  Monday,  May  25,  1863 :  Address  .  .  . .  oa  Tnieadajf  "Mmj 
24,  1864.    2  pamph.   8vo.   London.    1863  -  64. 
Zoological  jSS»CMfy  of  London. 

Tranaaetioiu.   Vol.  V.   Part  III.   4to.   London.  1864. 

Ffooeedings  for  the  Yeir  1868.   P«rt  I.,  IL,  IlL  8vo.  Loo- 
doo.  1868^ 
Cktmieal  Sodeijf  of  London. 

JouraaL  Ser.  2.  VoLII.,111.  Ka2d>26,27.  8¥0.  London. 
1864-85. 

Seeietjf  of  ArU,  MBmrfaetuntf  and  CSmmeree. 

Jooziul  of  tiio  Societj  of  Arts  and  of  the  Institotioiis  in  Uokm. 
VoLXn.  8va  London.  1864. 
Bcjfal  Soeioty  of  Edinhtrgk, 

Thmsactioiis.  VoLXX^-XXin.  4lo.  Edinburgh.  1858  -  64. 
FroeeediQ0k  Vol  IV.,  Y.  Na  59-64.  8to.  Edinhoigh.  1868- 
64. 

MoyaJ  irith  Academy. 

TTansactions.  Vol.  XXIV.  Antiquities,  Part  I.,  II :  Science, 
riiit  III.:  Polite  Literature,  Part  L    4to.    Dublin.  1864. 

Proceedings.    Vol.  Vlll.    8vo.    Dublin.  1864. 

On  the  Tides  of  the  Arctic  Seas.  By  the  Rev.  Siimuel  Uaughton, 
M.  A.,  F.  R.  S.,  etc.  Part  I.  On  the  Diurnal  Tides  of  Port  Leo- 
pold, North  Somerset.    4to  pamph.  Dublin. 

On  the  Reflection  of  Polarized  Light  from  Polished  Surfaces^ 
Trunspni  '  [it  li  id  IMetallic  By  the  Bev.  Samuel  Haughton. .... 
4to  pamj)h.  Dublin. 

Experimental  Researches  on  the  Granites  of  Ireland.    Part  IIL 

On  the  Granites  of  DoaegaL    By  the  Bev.  Samnel  Haughton  

8vQ  pamph.  London. 

Experimental  Researches  on  the  Granites  of  Ireland.   Part  IV. 
On  the  Granites  and  Syenites  of  Donegal :  with  some  Remarks  on 
fliofle  of  Scotland  and  Sweden.   By  the  Bev.  Samuel  Haughton. .... 
8yo  pamph.    Dublin.  1864. 
Bo^  DuiiM  Society, 

JonmaL  Vol  IV.  No.  81-- 88.  8to^   Dublin.   1864  -  65. 
VOL.  m.  8 
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GovemmetU  of  India. 

Memoirs  of  the  Geological  Survey  of  India.   VoL  IIL  Part  2 : 
Vol.  IV.  Part  2.   8vo.   Calcutta.  18G4, 

Paiax>ntoIo;^a  Indica.    Part  3,  2  -  5.    4to.    Calcutta.  1864. 
Anooal  Bepoit  of  the  Geological  Surrey  of  India  and  of  tbe 
Moisettm  of  Geology,  Oacutta     Eighth  Year,  1868  -  6i.  8vo 
pamph.   Oalcotta.  1864. 
Aeadimie  du  Seimteu  da  fhutihU  JmptruJk  dt  Hvnet, 
M^moireB.  YoL  XXXIL  4lo.  Paris.  1864. 
H^moires.  Moralea  et  Politiqnes.  VoL  XL  4to.  Pane.  1863. 
Comptes  Bendus.  Vol.  LVIII.,  LIX^  and  IX  No^  1-18. 
4tow  Paris.  ^  1864-66. 
SoeiM  da  Giogn^pkie, 

Bnlletin.   S^.  5.   VoLVL^VIL   8vo.   Paris.   1868  -  64. 
SoeiiU  &tpirialt  JSoologiqiu  (PAeeftmaiaUcn, 

BoUetin.  86e.  2.  Vol.  L,  U  No.  2,  3.   8vo.   Parts.  1864- 
65. 

SocieU  Aeademiqm  de  Maine  et  Loire, 

Mdmoires.    Vol,  XJ.,  Xll.    8vo.    Angers.  1862. 
Acadetnie  Imperiale  des  Sciences,  etc.,  Caen. 

Mt^moires.    8vo  vol.    Caen.  1864. 
Societe  Lumeem  de  Normandie. 

M^moires.    Vol.  XIV.,  XV.   Anneea  1862-63.  1863-64. 
4to.    Caen.    1864  -  65. 

Bulletin.    Vol.  VIIT.    Annc'-e  1862  -  63.    8vo.   Caen.  18C4. 
Societe  Imperiale  des  Sciences  NaLureUes  de  Cherbourg. 

Memoires.  Vol.  1X.,X.»  8vo.  Paris  and  Cherbourg.  1863-64* 
Societe  de  Physique  et  d'Histoire  Naturelle  de  Geneve. 

Memoires.    VoL  XVII.    Part  L    4to.    Geneva.  1863. 
Naturforschende  Gesellscha/t  in  Bern. 

Mittheilungen  aus  dem  Jahre  1863.   8vo^    Bern.  1868. 
Soeidtd  des  Sciences  NatureUes  de  Neuchatet 

Bulletin.    VoL  VI.    Cahier  3.    8vo.   NeuchateL  1864. 
SL  Gallische  NaturwissenschafUiche  Gesellscha/t, 

Bericht  flber  die  Thatigkeit,  1862-63.  8vo  voL   St  Galleo. 
1863. 

Sekweiaumeka  Natwrfanehmde  GeteUtehefi, 

Yerhandlongen.  47  Yersammliing  an  Samaden,  dsn  24»  25,  oad 
26  Aug.,  1868.  8vovoL  Char. 
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RSmgL  PmuaUeha  Akadmit  Af  WUttmchafien^  BsrUn, 
Abhandlungen.    1863.   4to.    Berlin.  1864. 

Monatsberichte.    1863.    8vo.    Berlin.  1864- 

Universilas  Frid.  GuiL  Rhenana^  BonruB. 

Academical  Digsertxitions  and  Iiuli'xo?.    Conn.  1863. 
Naturhistorischer  Verein  der  PreusM.  Rheinlande  und  Wcstphalem. 

Verbandlunjren.    Vol.  XX.    8va    Bonn.  1863. 
Katurjoiichender  Verein  ul  l>runn, 

Verhandlungen.    Vol.  1.  1862.    8vo.    Briinn.  1863. 
Maiserl.  Leopoldi'nisch-  Carul i/i is'  h  Deutsche  Akademie  der Naturforscher. 

( Acad  e  mi  a  Ca^sarea  Leopoidino-Carolina  Grermanica  Naturae 
Curiosorum.) 

Nova  Acta.    Vol.  XXX.,  XXXI.    4to.    Dresden.  1804. 
Ifahtrwiuenschaftlicke  Ges^llsehafl  Isis  zii  Dresden. 

SitKungs-Berichte.    1863.    8vo.    Drasdeo.  1864* 
Naiurfarsehende  GeseUschqfl  in  Emden. 

Nonnuntlvierzigster  .Tabreslu-riclit.    1863.   8vo.   Emdeil.  1864. 

Kleine  Scbriaen.    XT.    4 to.    Emden.  1864. 
JSodogiiehiB  Qe$eUtchaft^  Frankfurt  a.  M, 

Der  Zoologiaclifi  Qarten.  Vol.  V.  8vOk  FrankfioiiKm-the-Main. 
1864. 

Berichte  fiber  die  Yerbandliingeo.  ToL  HI.  Ftert  2.  dra  Frei- 
bafg  i.  Br* 
C^erittutUaM^  Qut^tdtafttm  GSrUtau 

Nenes  LauitsischeB  Magacin.  ToLXLL  8m  CkSrliti.  1864. 
MmgL  Oet^tdkaft  der  WmtmchafUn  m  GSOin^ 
AbbaodlQDgen.  ToL  XI.  44a  GOttingeii.  1864. 
Nadmehten  too  der  Georg-Auguats-UniTerntSt  und  der  Kanigl. 
Geselbdiaft  der  Wiaeudiaften  Tom  Jabxe  1868,  1864  S  Tole. 
16roo.   GStkingeo*   1864  -  65. 

Abhandlungen.   Vol.  VII.,  YIIL   4to.    Halle.    1863  -64. 
KiinigL  Physikalisch-  Okonomi§ehe  Gesellschafi  zu  Konxgsberg, 

Schriften.    Vol.  IV.    4 to.    Konigsberg.  1863. 
KonigL  Sdchsische  GeseUschnft  der  Wtsgmsehafien^  I^eipzig. 

AMiandiungen.   Math.-Pbjs.  Classe.  Vol.  Vi.,  VII.  pp.  1-399. 
8vo.    Ijeipsic.  1864. 

Berichte  uber  die  Verhandlungen.    PhiloL-Histor.  Chisse.  Vol. 
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XV^  XVL   No.  1.   Mattu-Pbys.  Claaae.   Yd.  XV.  No.  I,  2. 
8vo.    Leipsic.    1863  -  &4. 
JlintiiAitflMr  Venm  fur  Naturlanndt^  Mmnktim* 

NeanundzwansigBter  Jahnsbericlit.  ICnuivoL  18$8« 

jUthandlmigeii.  PliU(».-PbadL  Ckne.  YoLX.  Part  1.  4to. 
MmiiclL  1864. 

SitsmigBberichte.  1863.  YoLH.  Pact  2  -  4.  1864.  YoLL 
8to.  Munifih.  1868-64. 

Anoalen  der  E2fiu|^  Stemwaite.  YoL  XIIL  SoppleoMntband, 
lY.  8vo.  Hnnicfa.  1868-64 

Die  SteUung  Yenedigy  in  der  Weltgesehiehte.  Bade  gehalten 
Ton  Dr.  Geo.  Martin  Tlunnaa.  4to  paraph.  Hnnidi.  1864 

Uebcr  die  Stcllung  und  Bedeutung  der  pathologischen  Anatomie. 
Fcstrede  vorgetragen  von  Dr.  T.  Buhl.  4to  pamph.  Munich.  1863. 

Ueber  den  BegrifF  der  burgerlichen  Gesellschaft.    Vortrag  ge- 
halten von  Dr.  W.  H.  Kichi.    4to  pamph.    Munich.  1864. 

Kiinig  Maximilian  II.  und  die  Wissenschaft.    Rede  gehalten  in 
der  Festsitxung  der  k.  Akudemie  der  Wissenschaflen  zu  MUnchen 
am  30  Miirz  1864,  von  I.  v.  Dollinger.  8vo  pamph.  Munich.  1864. 
Naturh  />  t  or  is  rli  e  GeseUschaJt  zu  Niirn  berg. 

Abhandiuiigen.    Vol.  III.    Part  1.    8vo.    Niimbeig.  1864. 
Offenbacher  Verein  fur  Nafurhiiulr,  Offenbach. 

Funfter  Bericht.   8vo  voL   Offenbach  am  Main.  1864 
JT.  K.  SUmtoarte  zu  Prag, 

MagoetUohe  und  MeteoroJogiache  Beobachtungen.   VoL  XXIV. 
4to.    Prague.  1864. 
Zoohgi$ck'Mineralogischer  Verein  in  Regcnshirff, 

CkHnespondenz-Blatt   Vol.  XVII.   16mo.    Regenaburg.  1863. 
Abhandlangen.   VoL  IX.   8vo.   Regenaburg.  1864 

EntomdogiMhe  Zeitung.  YoLXXY.  8vo.   Stetdn.  1864 
Amdieher  Bericht  fiber  die  acbt  mid  dreisaigiite  Yenanunlung 

Dentidier  KataifoiMsher  nnd  Ante  in  Stettin  im  Sept.  1863. 

Hennisgegeben  von  den  GeschMftafilhrem  denelben  Dr.  GL  A.  Dohm 

and  Dr.  BehuL  4tOTot  Stettin.  1864 
KBdmtU^  Aiadnm  der  WtttemdUifttn,  Wien. 

Denlcschrifien.  llath.«NatQrw.  Glasse.  Yo].XXIL  4to.  Vienna. 

1864 
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Shsangsbericlite.  JCatli^Natiinr.  Qaiseu  VolXLVH^XLyilL, 
XLIX.  Ka  I.  PluIos^Hutor.  daato.  VoL  XUL,  XLHL, 
XLIY^XLT.  No.  1.  Svo.   Vieniuu   1868  -  64. 

Anseiiser.  Matlu-Natanr.  CIwm.  Vol.  IL  No.  1-20. 
8yo.  yieona.   1864-  65. 

BCttbeilimgen.   Vol.  VI.    Boy.  8vo.    Yienaa.  1862. 
JST.  IC.  Geohgische  Retchsanstalt,  Wien. 

Jahrbueii.    Vol.  XIIL,  XI V.    No.  3,  4-    8vo.    Vienna.  18Gu. 
Die  Foesilen  Mollusken  des  Tertiajr-Beckens  von  W  ien,  von 
Dr.  Moritz  Hornes.    VoL  IL   No.  o,  6.    Bivalven.  4to.  Vienna. 
1865. 

£.  K,  Zooio'jhrli- Ihiani&che  GeteUschaft,  Wien. 

VerhantUungen.    Vol.  XIII.    8vo.    Vienna.  1863. 
Monogniphie  der  Oeatridea  von  Friedrich  Brauer.  dvo  toL  Vi- 
enna. 1863. 

Aeademie  Royale  des  Scienres,  Sfc,  de  Belgiquej  de  BruxeUeMy 

Memoires.  VoL  XXVIII.,  XXXIV.  4to.  Bru.wls.  1854-64. 
llUmoires  Couronn^s,  &c    YoL  XX IT.,  XXVI.,  XXXI.  4tow 
Bmssels.    1848,  1855,  1863. 

M^moires  Couronn^  CoL  in  8yo.  YoL  XV.,  XYL  8vOi 
Brussels.    18G3  -  64. 

Bulletin.  S^r.  2.  Vol.  XV -XVII.  8vo.  Brussels.  1868-64. 
Ammaire.   YoL  XXX.   18ina  Bmuels.  1868-64. 
Obmrvalioin  SogaU  de  Bmx^ei, 

AmuJes.  VotXVL  4to.  BniflBela.  1864. 
Ananaira.  YoLXXXL  *18mo.  Bruaflels.  1868. 
Aeadimie  Boj/aU  dn  Seimett  h  Jmtftrdam, 

VerhandelingeD,  Afdeding  Letterknnde.  YoL  IL  4to.  Am- 
sterdam.  1868. 

Yenlagaa  en  Hededceliogen.  Afd.  Letterirande.  YoL  YIL  Afd* 
Natunrknnde.  YoL  XY.,  XYL  8m  Amsterdam.  1868-64. 

Jaaiboek  toot  1862.  8voi.  Amsterdam. 

De  LebetiB  Ifaterieet  Forma  ^nsqae  Ttatela  In  MadiiniB  Yaporis 
Yi  ageatibiis.  Carmen  DSdaaealicain,  cujoa  Anctori  Josepho  Giaoo- 
letti  Pedemontano,  Certaminu  Foetid  Fmemiom  a^jodicatum  est. ... . 
IX  Martii,  1863.    8vo.    Amsterdam.  1868. 
Netherlajids  Govermneul. 

Flora  Bat;ivn,  of  Arbecldiiigcn  lieschrijving  van  Nederlandsche 
Gewassen.    AHevering  184,  187  -  189.    4to.  Anu^terdam. 
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Gurte  Geokgiqae  doB  Piiya-Bai.  Ko.  8, 4»  8, 11»  12,15-20.  11 
CAwrta.  Haarlem. 
ffcUtmdteU  Maatteki^j  dtr  WdtenBchtqtpM  t$  ffaariem. 

Natnurkawitg^  VeriuuidelingaiL  8eria  8.   VbL  XTIII.,  XIX^ 
XXL  Paftl.  4ta  Haarlem.  1868-64. 
KminkUjk  Jftdedandiek  MnwhhgUdi  ^uiUuuL 

Meteorelogiscfae  Waamemingen  in  Naderiand  en  Zigae  Besitda- 

gen  Long  4t6  toL  Utradit  1864. 

Oh»erw»loir§  if  Uindd, 

Recherchcs  Aatronomlques  de  I'Observatoire  d'Utrecht,  publiccs 
par  M.  Iloek,  Dir.  de  TObs.    Livr.  11.    4to.    The  Hague.  1864. 
Recherchef  f^ur  la  Quantitc  d'Kther  contennc  dans  les  Liquides, 

par  M.  Hoek  et  A.  C.  OudemanM  Addition  u  la  Premiere 

Livrnison  des  Hecherch^  Astron.  de  i'Obs.  d'Utrecht.    4to.  Tbe 
ILi-iip.  1864. 
Acai/r.'Jiif  Lnperiale  des  fences  de  Sl  Petersbourg. 

M.  irioires.    S^r.  7.   Vol.  V.   No.  2-9.    Vol.  VL    4U).  St, 
Peter-l>nr(?.    1862-63.  t 

Bulletin.    Vol.  V.  No.  3-8:  Vol.  VI.  No.  1-5:  VoL  VIL  No. 
1-2.    4to.    St.  Petersburg.  1863. 
Adminittration  of  Mines  of  Russia, 

Annales  de  rObservatoire  Physique  Central  de  Rtissie.  1860, 
No.  1,  2:  1861,  No.  1,  2.    4to.    St.  Petersbuig.  1863-64. 
Soeiete  Lnperiale  des  Nr/fifmh'stes  de  Moscou. 

Bulletin.    1868.   No.  8,  4:  1864.   No.  1.   8vo.  Moscow. 
1868  -  64. 
Natwrfortt^Mtder  Vertin  m  Riga. 

CorreapoiidensblatL  YoU  XIV.   8vo.   Riga.  1864 
KmgtL  Dimtht  VldmMbemti  SMtA,  Kjobemkoam, 

Ovenigt.  Forbaadlixiger.     1862-1863.    8vo.  GopeDliageB. 
1868-68. 

Moyai  Saei&tg  i^Nmrthtm  MuiquaniM,  Oopmkagm, 

NoCiees  of  die  Life  and  Writings  of  Carl  Christian  Bafn»  Perma- 
nent Seeretaiy  of  the  Royal  Society  of  Northem  Antiquariea.  Bj 
Laurent  Ecienne  Borring.  8to  pamph.  Copenhagen.  1864. 
KongeL  Nonht  FndmJsM  Omvtnkei,  Okfiitiama. 

Aarsberetning  for  1862.   16mo  pamph.   Ghriitiania.  1863. 
Forhandlinger  i  Yidenskabe-Seklcabet  i  Christiania.   1868  -  68. 
8vo.   Christiania.   1859  -  64. 
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Index  8eholaram«  1868.  S  pamph.  4to.   Christiaauu  1864. 

Kjt  MagMin  for  Nat«md«ukabenM»  UctgiTos  if  d«n  phyaio- 
grapbiske  Foreoing  i  ChrWaok  Ted  11  S«ni  flf  Tk'Xjcrelf.  Vok 
XIII.    Part  1-8.   Svo.    GhristianuL    1868  >  64. 

Om  Snebnviiii  Folirefon  af  S.  A-  Sexe.  Udgivet  som  Univcrei- 
tetsprojinim  for  an  det  Haiv;uir  18r)4.  4to  pamph.  Christiania.  1864. 

Aegyptidche  Chronologic.  Ein  kritischer  Vu rsuch  von  J.  Lieblein. 
....  llerausgeccben  von  der  Gesellschaft  der  WissemschatteD  zu 
Ciirisdanifl.    8v(i  vol.    Cbri-tiania.  \H(}3. 

Oversigt  af  'Sor/v<  Ecliinodernu  r  vcd  Dr.  Michael  Sars.  Udgiven 
af  Videnskabsselskubet  i  Cbristiania.    8vo  vol.    Christiania.  1861. 

Hcsultater  Magnetischcr,  Astronomisclicr  und  Meteorologijichcr 
Beobachtungen  auf  einer  Keke  naeh  dem  Ustlichen  Sibiricn  in  dea 
Jahren  1828-  1830  von  Christ oph  Hanateeo  and  Lieuteaant  Due. 
4to  pamph.    Christiania.  1863. 

Om  de  Greolod^^ke  F<»rhold  paa  KjAtstrsekningen  af  Nordre  Ber- 
gcnhans  Amt.  af  M.  Irgeni  og  Th.  Hbrtdal.    Efter  det  acadenuike 
Collegiums  Foranstaltning  ndgivet  som  Universitetsprognun  for  andet 
Halvaar  1864  ved  Dr.  Tb.  Kjerulf.  4to  pamph.  Christiania.  1864. 
MengL  Sitentka  Ft^mafagw  AkadBodm, 

OTvenigt  af  KongL  Yeteiuluips  Akademien  FarbainlUiiger.  YoL 
XX.  Bvo,   Stockholm.  1868. 

Metoofok)gi0ka  lakttagelfler  i  Sverige  ntgivae  af  Kong.  Svenska 
Vetewkaps-Akademlea  af  £f.  Edhmd.    VoL  IV.    1868.  8to. 
Stockholm.  1864. 
Megia  Soeieta*  Seimliarum,  QMofiefim. 

NovaAfita.   Ser.8.   VoL  V.   Parti.   4to.   UpraL  1864. 

Upeala  Univeraitota  Atwkrift.  1868.  8to.  UpeaL  1868. 
Bogtd  Oitmvulury  of  UpsaL 

BflfiBoloM-Beobncbtangen  der  K.  UnivoiritSIs  Sterawarto  id  0p- 
saUi  vom  Febraar  1862  bis  Januar  1864.   8vo  vol   UpsaL  1864. 
^ttal  Academia  de  Ciencta*  £xact€u,  etc.^  Madrid. 

Memorias,  Vol.  II.  Ser.  1.  Ciencias  Exactit-j,  Vol.  I.  Part  2 : 
VoL  III.  8er.  2.  Cicncias  Fisicas,  Vol.  1.  Part  3 :  Vol.  Vi.  8er.  2, 
Ciencias  Fisica?,  Vol,  IL  Fart  1.    4to.    Madrid.  1863. 

Resumen  de  las  Actas  ....  en  el  Ano  Academico  de  1861  - 
1862.    12mo.    :Madrid.  1863. 

Libroii  del  Saber  de  Astronomia  del  R<?jr  D.  Alfonso  X  de  Cas- 
tilla,  copilados,  antado<<  y  comentado?,  por  Don  Manuel  Kico  y  Sina» 
has.    2  vols,  folio.    Madrid.  1863. 
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Ohtervatorio  da  Marina     &m  Femondo,  Cadiz. 

AlmawMTiB  Mwitioo  |mu»  «1  A2a  IbGu.  bvo.   GmUs.  1864. 
AteaiemadtBa  Seienu  deiP  JttUuto  d$  Mogmu 

MeoKxrie.  yoLX,XI.,XIL  SerieS.  VoLL,IL  4to.  Bo- 
kgpa.  1859, 18ei»  1S62. 

Reodioonto  deUfi  S^BBwni  doll'  AflfiiitlfMBMi — Amw  AocAdrauoo 
1860-81,1861-68,1862  -63.  8¥0.  Bdogiuu  1861-68. 

Atd deir  Accademia ddto SdeMe, FSgkhe  e  MalwiMrtwIie.  VoLL. 

4to.   Naples.  1868. 

Rendiconto.    Vol.  IL  Part  8  - 12 :  VoL  IIL  Part  1,  2.  4to. 

Naples.    18G3  -  G4. 
ReaU  hlUuto  (£  JiicorriayyiajHerdo  di  AyricoliurUf  Arii  e  MmiufaUuix 
in  SiciUa, 

Ser.  3.   Vol.  I.    No.  1-6.   8vo.   Palermo.  1863. 
/Vw/".  George  P.  Jiond. 

List  of  the  New  Nebulse  and  Star-Clu.steis  ^« m  at  the  Observa- 
tory of  Harvard  College,  1847  -  18G3.  bvo  pamph.  Cambridge. 
1863. 

On  the  New  Form  ot  the  Achromatic  Object-GlaBs  introduced  hy 
Stcinheil.    8vo  pamph.    Cambridge.  1863. 

Beport  of  the  Committee  of  the  Overseers  of  Harvard  College 
appointed  to  visit  the  Observatory  in  the  Tear  1863 :  together  with 
the  Beport  of  the  Director,  sobmitled  Jaaiuuy  28,  1864.  8to 
pamph.    Boston.  1864. 
Nathaniel  B.  ShuriUff,  M.  D. 

Calendar  for  the  Hebrew  Years  5622  -  5660 :  being  also  for  the 
Tears  of  Our  Lord  1861  - 1900.  —  Frinted  for  the  Use  of  Inel&ble 
FreeiiiaMiis.—8T0  pamph.  Boetotk  1868. 

Beport  of  the  Oammittea  of  the  Overseen  of  Harvard  College 
appointed  to  visit  the  Idbraiy  for  the  Tear  1868 :  together  with  the 
aoeompaDying  Documeiita.    Submitted  Jannazj  28,  1864.  8vo 
pamph.   Boston.  1864. 
SmAm  D,  Mut^,  Mi  tie. 

Health :  Its  Frieods  and  Its  Foes.   12mo  voL  Boston.  1868. 

Beoeoi  IVogress  in  Surgery.  —  The  Annual  Address  defivered 
hefim  the  Hassnehnsetts  Medical  Sooietj,  May  25, 1864.  8vo  voL 
Boston.  1864. 
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Henry  Bryant,  M.  D. 

Traite  El^mentaire  de  l*hysique.  Par  E.  PecleU  4*  Edition. 
2  vol^.  8vo.    Plates  1  vol.    Paris.  1847. 

Le<;uim  de  Physique  de  I'Ecole  Poiyteciinique.  Par  J.  B.  Pu- 
jouix.    8vo  vol.    Paris.  1805. 

Elements  de  Chimie  G^n^rale  avec  Figures  sur  Bois  intercal^ 
dans  le  Texte.    Par  E.  Verguin.    8vo  voL    Lyons.  1845. 

El^entairc  de  Physiqiie.  Par  £.  Soubeiran.  2*  ^tion. 
StotoL  Paris.  1844. 

NouveUes  Matupulations  Chimiquea  Simpli6^  ou  Laboratoire 
^conomique  de  rEtodiant  Par  H.  Yioletle.  2*  ^tion.  8vo  toL 
Paris.  1847. 

Xje^ooB  de  Chimie  ^Sl^mentaire  appUqa^  aux  Arts  Industriels, 
et  ladteB  le  Dbnaodie  k  T^^le  Mmiicipale  de  Boaen.  Par  M.  J. 
Ginurdin.  8^£ditioiL  8Tob.8m  Paria.  1846. 

dumie  M^dicale.  -  Traits  de  Chimie  eonsidMe  daoe  sea  Appliea- 
tiooa  k  la  MMecine  tanC  Th^riqnes  que  Pcatiqnes.  Par  B.  De 
GrcMoordj.  2  vols.  8t(v  Paris.   1838  -  39. 

The  Merehant's  and  Banker^s  Asaistaiit.  Bj  B.  F.  Foster.  8ro 
<  vqL   Boston.  1858. 

A  Treatise  on  Commercial  Oslcnlataoos  on  entirely  New  Prind- 
pies.  By  Heniy  Einst  8vo  toL  New  (Means.  1857. 

Interest  Tables  at  Five  per  Gent   By  William  Biricb.  16mo 
voL    Derby  (Eng.)  1883. 
J.  D.  Whitney. 

Geological  Stirvey  of  California,    rula^ontology,  VoL  I.    4io  vol. 
Philadelphia.  1864. 
A»  U'  Spofford. 

Catal();,'ue  of  Additions  made  to  the  Library  of  Congress  from 
December  1,  1863,  to  December  1, 1864.  8vo.  Washington.  1864. 
CW.  J.  U.  Graham. 

Annual  Report  of  Col.  J.  D.  Graham  oi  the  Corps  of  Engineers, 
for  the  Year  1863  —  Survey  of  the  Northern  and  Northwestern 
Lakes.    8vo  vol.  Washington. 

Annual  Report  of  Brev.  Lieut.-Col.  J.  D.  Graham,  Major  of  U.  S. 
Top.  Eng.,  for  the  Year  1858,  on  the  Improvement  of  the  Harbors 
of  Lake  Michigan,  St.  Clair,  £rie»  Ontario^  and  Champlain.  8vo 
vol   Washington.  1859. 
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Prof,  Jitttpk  WvMk,  U,8.N, 

Tables  of  Hetcorft  ^  the  0te  of  the  Ameiiean  Epbemeris  and 
Nautical  Almaiiac.  By  teeph  Winlockt  TvjiL  MadL  U.  &  Navy. 
4to  pamph.   Waahingtoii.  1864 

Tables  of  Melpomene,  bj  Scfaabert.  Oompated  for  the  Amefkao 
EpbemeriB  and  Nautieal  Almanac  under  the  Superiotendeooe  of 
OomnL  Charles  Henry  Davis,  U.  S.  N.  • « . .  4to  toL  Washington. 
1860. 

Almanac  Catalogue  of  Zodiacal  Stars.    Printed  for  the  Uae  of 
the  Ani(  rican   Ephctneris  aud  2v^autical  A^uumoc.    4to  pamph 
^\  a.>hington.  1864. 

Aineriaui  Kphemeris  und  Mautical  Almanac  for  the  Year  1866. 
Royal  8vo  vol.    Washin<7ton.  18G4. 

Supplement  to  the  Aineru  an  Ephemeris  for  1866  —  Asteroids  for 
the  Year  18G5.    Royal  8vo  pamph. 
Hon.  Charles  Sumner, 

Population  of  the  United  States  in  18(^0:  Corapiled  from  the 
Original  Returns  of  the  Eitrhth  Census,  under  the  Directioo  of  the 
Secretary  of  the  Interior.  By  Jos(.'))h  C.  G.  Kennedy,  SopL  of 
Census.    4to  vol.    Waghington.  1864 

Report  of  the  Commissioner  of  Patents  for  the  Year  1861  —  Arts 
and  Manufactures.    Vol.  I.,  II.    8vo.    Washington.  1868. 

Report  of  the  Supenntendent  of  the  Coast  Survey,  showing  the 
Progress  of  the  Surrey  dnring  the  Year  1862.  ik>  vol.  Wash- 
ington. 1864. 

Statistios  of  the  Foreign  and  Domestic  Oommeroe  of  the  United 
States. ....  CenuniiiucBted  by  the  Secretary  dt  the  Treasury,  in 
Answer  to  a  BesoltttiQa  of  the  Senate  of  the  United  Slales»  March 
12,1868.  StotoI.  Washington.  1864 
yffrrffftifrr  A^ouit 

Embryology  of  the  Starfish.  [Fnm  Vol  V.  of  L.  Agsflsis's  Gon- 
triboticns  to  the  Natutal  Histoiy  of  the  United  States.]  *  4to  pam|^ 
Ganbridge^  1864 

leones  Museomm,  or  Figores  and  Deseripticofl  of  most  of  those 
Mosses  peculiar  to  Eastern  North  America  which  have'  not  been 
heretoifi»e  figured. ....  With  one  EUnidred  and  Twenty-nine  Copper- 
plates. BoyaldmotdL  Omnbtidge.  1864 
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F»  W.  Putnam  and  A.  S.  Packard,  Jr, 

Nota*  on  the  Habits  of  some  Sj)ecie<?  of  Humble  BeeSi  and  on 
the  Lcaf-Ciiitirig  Bee.    By  F.  W.  Putnam. 

The  iluiable  Beea  of  New  England  and  their  Parasites :  with 
Notices  of  a  New  Species  of  Anthopborabia  and  a  New  Genus  of 
Proctotrnpida; :  bj  A.  S*  Packard,  Jr.  [From  the  Froe.  of  tbe  £mqk 
Imu   YolIY]   Svopamph.  Salem. 
Bm.  Chorge  F,  Hatkins. 

Report  Historical,  Statistical,  and  Financial  of  the  House  of  the 
Angel  Gwudiaii.  From  the  Beginuog  in  1851  to  October,  1864. 
8vo  pMnpb.  Boston.  1864 
E,REBwlL 

On  the  BlUitarf  Statiatics  of  the  Uaitod  States  of  America.  [In- 
lematkmal  StaCictioal  Gongrass  at  Berfio,  V.  Setaioii,  fWim  the  6tb 
to  tlie  1201  September,  1868.]   4topamph.  Beriin.  1868. 
Em,  JUmndtr  B.  BUe. 

Report  of  the  CSnmoisBknier  of  AgricoHare  for  the  Tear  1868. 
8vo  ToL  Washington.  1868. 

Beport  of  the  Oommfwiony  of  latemal  Bevenne  on  the  Opeia- 
tioiis  of  the  Xntemal  BeTenae  System  for  the  Tear  ending  Jone  80, 
1864.  8tovoL  Washington.  1865. 

Beport  of  the  Seeretarjr  of  the  Treasury  on  the  Cbnuneroe  and 
Navigation  of  the  United  States,  for  the  Fiscal  Tear  ending  June  30, 
18C2.    8vo  vol.    Washington.  1864. 

B«?port  of  the  Secretary  of  the  Treji-sury  on  the  Statistics  of  the 
Foreign  and  Domestic  Commerce  of  the  United  States.  8vo  ?ol. 
Washington.  1864. 

Letter  of  the  Secretary  of  State  transmitting  a  Iveport  on  the 
Ojuuiiercial  Il<!lation3  of  the  United  Stiites  with  Foreign  Countries, 
for  the  Year  ended  September  30,  1863.  8to  voL  Washington. 
186,5. 

Acts  and  Resolutions  of  the  First  Session  ol  the  Thirty-Kighih 
Congress,  begun  on  Monday,  December  7,  1863,  and  ended  on  Moo- 
day,  July  4,  1864.   8vo  vol.   Washington.  1864. 
WiUiam  J,  Rhees. 

Manual  of  Public  Libraries,  Institutions,  and  Societies  in  the 
United  States,  and  British  Provinees  of  North  America.  8vo  foL 
Boston.  1859. 
Gtoi^  C,  Band  and  A*  Avery. 

Specimen  Booh.  8vovoL   Boston.  1865. 
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J.  K  SMd  and  WtBktm  JBiwn, 

Snggestioos  on  Ventilation.  SvoTot  Boston.  1865. 
/V^  J,.  J,  Mdimmm, 

Proceedings  of  the  Entomological  Society  of  Pldhdelplik.  Vol. 
L-m.   No.  2.   8m   Philadelphia.  1861-1864. 
George  H.  Thurtton, 

Directory  of  Pittsburg  and  Allegheny  Cities,  etc,  for  1864,  1865. 
8vo  vol.    Pittsburg,  Pa.  IbGi. 
Sir  W.  E.  Ln(jan  . 

Geological  Survey  of  Canada  —  Figures  and  Descriptions  of  Ca- 
nadian Oi^aiiic  RemainH.    Decade  II.    Graptolites  of  the  Quebec 
Group.    By  James  UalL    8to  voL  MootreaL 
T,  Sterry  Hunt. 

On  the  History  of  Eozoon  Canadense.  Svo  pamph.  MontrcaL 
1865. 

Admiral  W.  H.  Smyth,  K.  S,      ete^  and  Dr.  Lee. 

Sidereal  Chromatics :  beinc;  a  Reprint,  with  Additions,  from  the 

•*  Bedford  Cycle  of  Celestial  Objects,"  and  its  «  Hartwcll  Contintm- 

tion,"  on  the  Colors  of  Multiple  Stars.    By  Admital  W.  U.  Smyth^ 

K.  S.  F.,  etc    8vo  voL    London.  1864. 
Sir  J,  F,  W.  Herschel,  Bcirt.,  K  IT.,  F.  B.  &,  He. 

General  Catalogue  of  Nebolse  and  Clusten  of  Starii  arranged  in 

Older  of  Bight  AaeeoBioii  and  redooed  to  the  oommoii  Epoch, 

1860.0  (with  PkeceanooB  oompnted  from  the  Epoch  1860.0). 

[Fmn  the  Fhik»i  Tiana.   Part  L   1864.]  4to  pamph.  London. 

1864. 

Prof.  A.  C  Ranue^  F,  JLS^^. 

Address  deliTered  at  the  Anoiveiaary  Meeting  pf  the  Geological 
Society  of  Loodoot  on  the  lOtii  of  Febroary,  1864.  By  ProC 
A.  CL  Banuay  ....  the  Pkesideat.  8to  pamph.  London. 
1864. 

B»,  Samntl  HangkUm,  M,     F,  B,  S^  Sfc. 

On  tiie  Befleadop  of  Fblaiked  Light  from  Polished  Sorfaoes, 
Transparent  and  Metallic  [From  Philos.  Trans.  1863,  p.  81.] 
4to  pamph.  London. 

On  the  Tides  of  the  Arctic  Seas.— Part  I.  On  the  Diurnal  Tides 
of  Port  Leopold,  North  Somerset  [From  Philos.  Trails.  1803, 
p.  243.]     Ito  j>am|)ii.  London. 

Dublin  Quarterly  Journal  of  Science  ....  Edited  by  lie  v.  Sam- 
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nel  Hauj3:hton.   VoL  IV,  No.  16  j  Vol.  V.,  No.  17.   8vo.  London. 

1864,  IBfio. 

The  Reader  —  A  Review  of  Literature,  Science,  and  Art.  VoL 
nr.,  IV.,  V.   No.  1-12.   4to.   London,   1864- 1«65. 
JSUe  de  Beaumont. 

Tableau  des  Donnees  Numeriques  qui  lixent  1«>9  Cercles  de  R^ 
*  seau  Pentagonal.   [Extr.  des*  C.  R.  de  TAcad.  des  Sc.   Tome  67. 
20  JuiL  186a.J    4to.  Paris. 

TaUeaa  ....  qui  fix^  nt  le^i  362  Points  principaoz  du  R<5dean 
FtotagonaL  [Extr.  des  U  R.  .  .  .  .  Tome  5&  Fe?r.  1864] 
4to.  Paris. 

Eottmentio  Ptantanim  in  B^ombns  CSs-et  TraneilieiiBibai  a  CI. 
Semeoovio  Anno  1857  OoUectaniin  (com  Tabula)  AnctoribiiB  £. 
R^eL  et  F.  ab  Herder.  Sto  pamph.  Mbooow.  1864 

Beiaen  in  der  Sfiden  tod  OMaibirien  im  Anftrage  der  Ejua.  Bass. 
Geogr.  GeaelL  aragefiUirt  in  den  Jahren,  185d  - 1859,  dmrch  6. 
Badde.  Botanisefae  AbtheOongy  Honopetalae  bearbeitet  yon  F.  v. 
Henler.  YoLUL  PartL  8Ta  Uoeoow.  1864 
AjL  QueteleL 

Observadons  dee  Fhtem^nei  P^riodiqaes.   1861,  1862.  Ito 
pamph.  Brnssds. 
£m.  Quetdet, 

Sur  le  Mouvemcnt  Proupre  de  Quelques  Etoiles ;  [Extr.  des 
Mem.  Acad,  lioy,  de  Belgique,  T.  34-3  4U)  pampli.  BrutiseLa. 
1864. 

Dr.  Rudolf  Wolf,  Prof,  der  Astronomie. 

Die  Sonne  und  iliro  Flecken.   Ein  Vortrag  vor  gemischtem  I^ib- 
lik  iirn  gcbalten  am  1(1  Jaiiuar  1861.   16ino  pamph.  Zurich.  1861. 
Anders  Johnn  Malmgren. 

Knti-k  ( >h  (Tsiirlii  af  Finlandn  Fi.sk-Fauna.  Akademish  Af hand- 
liiJL'    hvo  pampli.    Uelsiuglors.  1863. 
MUas  Fries. 

Monographia  Ujmenooijcetum  Saeciae.   VoL  II.   8vo.  Upsal. 

1863. 

J»  Japetus  Sm.  Steeitstrup. 

Om  Skjajvbeden  hos  Flyndcme  og  navnlig  om  Vandringen  af  dot 
dvre  die  fra  Blinsiden  til  Oiesiden  tvers  igjennem  Hovedet,  m.  m. 
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Bidrag  til  rigtigere  Op&Uelse  af  Fl/Ddernes  Bjgniog.  8vo  vol 
Copcnhnp^n.  1864. 

A.  y.  Kiij'jrer,  Directeur. 

CAiiapie-IvenJu  Annuel  adresse  a  S.  Exc  M.  de  Reutem,  Min. 
des  Financed  par  le  Directcmr  de  rObservatoirc  l^hysi(jup  Cen- 
tral .  .  .  .  pour  I'ana^  1861-1863.  3  pamph.  4to.  St  Peters- 
burg.   18G2-  1864. 

Fvrdiiunid  Midler. 

Considerations  sur  la  previ.-^ton  des  temp^tes  et  ap^cialement  sur 
celles  du  1  aa  4  Deoembre  1863.  Par  Ferdinand  MUller,  Assist,  k 
rObs.  Phys.  Centr.  (SuppL  aux  Ano.  poor  1861.)  4  pampli.  St 
Petersbnii;.  igGi. 

Qwrg  RitUr  von  Frauenfeld, 

Bericht  ttber  ema  Baiae  doroii  Sohwedao  ond  Norwegen  im  Som- 
mer  1868^  8to  panph.  Yianna. 

Torllbiflge  Aofidihltuig  der  Artao  der  Gattongen  HTdrobia  Htm. 
Dnd  Anudools  Old  Hldm  So  der  louaerliehen  nnd  ia  CumiD^a  Samm* 
Inng.  ....  Sropamph.   Vieona.  1868. 

Ueber  eine  morkwiirdige  Veiftrbmig  eines  Gimpela.  ....  8vo . 
pamph.  Yienna.  1868. 

B^tFRg  «ir  UetainorpboBengeaeluchte  aiu  dem  Jahre  1868.  4 
Feb.  1862,  ond  11  Noy.  1868.  2  pamph.  8vo.  Vienna.  1868. 

0eber  ggdlenbOdende  Inaekten  in  Auatralien.  Briefliebe  Mittfael- 
lang  Toa  H.  L.  Scbrader  in  Sidney.  ....  8vo  pamph.  Vienna. 
1868. 

Bemerkungen  Uber  Strigopa  habroptilus,  eingesendet  aus  Canter- 
bury auf  Neuseeland,  von  Dr.  Julius  Ilaost  —  Uebersetzt  aus  dem 
Engliscbcn,  von  Greorg  Bitter  vou  Frauenfeld.    8vo  pamph.  Vi- 
enna. 1863. 
J}r,  F.  P.  Lihurz  ik. 

The  Law  of  Increase  and  the  Structure  of  Man  —  Prcwpectua, 
with  til-'  fa  -  imile  of  Alexander  de  Humboldt's  Letter  to  the  Author, 
and  Three  Tables.    4to  pamph.    Vienoa.  1862. 
M*  Hoek  et  A.  C.  Oudemans. 

Sur  \es  Contractions  dans  les  M^Uuiges  de  Liquides.   4to  pamph. 
The  Hague.  1864. 
M,  de  Sautsure. 

Becherches  sur  les  Fonottons  du  Sjsteme  Nerveux  dans  lea  Ani- 
mauz  Articul^.  Par  H.  Terain,  Prof.  8vo  pamph.  f^maanne. 
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M^Boiie  flor  QndiliiM  Faits  lebtifr  il  la  Striddatitm  doa  Orthop- 
tereB  et  k  lear  distribation  G^ognpbiqiie  en  Eniope. ,  Far  M.  Ter- 
mOf  Fta£  Swo  pamplL  Lmflanne. 
€fumiBaliitta  Dattino, 

Airinghe  Oflkaoie      Avooalo  Giambattista  Dattmo  gia  Smm 
am  Dftmaniala  daUa  Fkovfausia  di  Gfaieli  Sodo  di  di^eni  Aocad^ 
mie.   8vo  yoL  Napki.  1868. 
Prof,  Giowmm  OtpeKftL 

Stadi  Stratignifici  e  Paleontologid  mU*  IiifiraBaB  nalle  Mbntagne 
dell  Grolfo  della  Spezia,  coo  due  Tavoltf.  4to  pamph.  Bologna. 
1862. 

Cai  ta  G«ol<^ica  dci  dintomi  Gt>liu  della  Spezia  e  Val  di 
Magru  laferiore,  Bologna. 


October  10, 1885. — Adjodsned  Statutb  HEasnNo. 

Tlie  President  in  the  chair. 

The  President  called  the  attention  of  tho  Academy  to  the 
recent  decease  of  Dr.  Francis  Waylaud  of  Proyidence,  of  the 
Associate  Fellows ;  also  among  the  Foreign  Honoraty  If  em- 
bers, of  But  John  William  Lubbock,  Sir  William  Bowan  Ham- 
Oton,  the  astronomer  Encke,  Admiral  William  H.  Smyth,  and 
Admiral  Lois  Isidore  Duperrey. 

Mr.  John  C.  Leo  was  elected  Treasurer  of  the  Academy  to 
fill  the  vacancy  left  by  the  dedication  of  Mr.  Bowditch,  who 
was  elected  at  the  provion'?  meeting. 

Hr.  Ferrel  presented  the  following  paper :  — 

(M  an  JbumuU  VaHation  in      JDaUp  Mean  Level  of  the 

Oeean^  and  Ut  Canse, 

Tx  discossiiig  a  Jargb  number  of  tidal  obserTatiooSy  made  at  Bresr, 
one  of  the  lesnlts  obtained  is  an  annnal  Tariation  of  the  mean  level 
of  the  oeean  which  cannot  be  ezplamed  by  the  hitherto  recognised 
changes  o(  mean  leveL  The  mean  height  obtained  for  each  numth  of 
the  year  is  given  in  the  ibUowing  tables  in  wliieh  each  monthly  mean 
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is  the  reeolt  of  ahont  AOO  ohnprrfttloTi!!  nf  Tifsrh  xn^rr  imi\  w  many  of 
low  wutur.  The  only  eausuii  wlilcti  Ihtve  been  i>up|)oai$U  tu  ad'uct  tli» 
mean  level  are  a  small  astronomical  leim  d^encUng  npon  ^nb  son's 
dedinatio%  the  Tariatipn  of  atmospheric  piessnre^  and  tte  The 
eflfect  of  the  astronomical  term  is  eqnal  to  a  oos  2  in  which  a  is  afumy 
tion  of  the  latitude  of  the  port,  and  /  is  the  sun's  longitude.  The  eflfoci 
of  the  variation  of  atin(^pberic  pressure  is  equal  to  1]^US68  (F  — p), 
in  whidi  p  is  the  observed  barometric  pressure  of  the  atmosphere  in 
meters,  and  P  the  annual  mean  pressure.  The  coefficient  18"JJ68  Is 
assumed  upon  the  hypothesis  that  the  variation  of  the  mean  level  of 
the  ocean  at  any  place  is  to  the  variation  of  the  tMirometric  column  as 
the  specific  gravity  of  mercury  is  to  that  of  water.  M.  Dausy  ob- 
tained 15'".5  tor  this  coefricieut  from  150  observations  of  the  tides  and 
of  atmospheric  pres.su re,  made  at  Lorient,  but  Mr.  Lubbock  from  ob- 
servations at  Liverpool  obtained  only  11.1  for  that  port.  The  theoreti- 
cal value  is  perhaps  more  nearly  correct  than  either  of  the  other  two. 
In  the  second  numerical  cohnnn  of  the  following  table  is  given  the 
ntmospheric  pressure  at  Paris  in  millimetres  for  eacli  niontli  of  the 
year,  taken  from  Kaemtz's  MtJtt;uioiugy,  which  is  assumed  to  vary  but 
little  from  the  {)n  ssure  at  Brest,  so  that  it  may  be  used  in  computing 
the  effect  of  the  variation  of  pressure  upon  the  mean  level  of  the  sea 
at  that  port.  The  following  variations  of  mean  level  corrected  for  the 
astronomical  term  and  variation  of  atmospheric  pressure  mui«t  be  the 
effect  of  the  winds,  and  other  causes.  The  value  of  a  in  the  astronomi- 
cal term  tor  the  latitude  of  Brest  is  —  .007.  The  corrections  and  the 
con-ectcd  monthly  mean  heigths  of  the  ocean  are  also  given  in  the  fol- 
lowing table. 


MonUily  Mmn 

Atniospberlo 

A«troQoaiiral 

AtlDMpberi 

CornTtetl 

MteUi. 

VraHun. 

Oomotkm. 

Comotiou. 

■1. 

4.497 

756.46 

4.487 

Jaotuuy 

+  0.020 

+  2.40 

—  0.005 

+  0.032 

+  0.047 

Febmaiy 

—  0.016 

2.63 

H-  0.003 

-t-  0.035 

4-  0.028 

March 

—  0.0S4 

—  0.13 

+  0.007 

—  O.0OS 

—  0.049 

April 

—  0.033 

—  1.28 

-H  0.005 

—  0.017 

—  0.045 

May 

—  0.019 

—  0.85 

—  0.003 

—  O.OIl 

—  0.033 

Jano 

~  0.061 

+  0.83 

—  0.007 

-t-  o.ou 

—  0.057 

July 

—  0.043 

+  0.06 

—  0.005 

-f-  0.001 

—  0.047 

—  0.030 

-4-  0.28 

0.003 

0.004 

—  0.023 

September 

—  0.005 

-I-  0.15 

•+■  0.U07 

-+-  0.002 

+  0.004 

Octol>er 

+  0.076 

—  2.04 

-H  0.005 

—  0.027 

+  0.054 

November 

1    -h  0.071 

—  0.70 

—  0.003 

—  0.010 

H-  0.058 

Deootnber 

1    -1-  0.073 

—  1.87 

—  0.007 

»  0.018 

-4>  04168 
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III  ooDoectioD  with  these  remits  aie  given  in  the  (blbwJng  table  diose 
obtained  by  Dr.  Bache  iiom  the  disciUBioo  of  the  tides  at  Key  West, 
Florida,  and  pnUishfld  in  the  Coast  Surrey  Reports,  and  also  in  Silli* 
man*8  Joonial  (Second  Series,  VoL  XVIIL  805).  They  luiTe  been 
rednoed  horn  Ei^lish  feet  to  meten  ibr  conTenienee  of  eompariaon  with 
the  pieoeding  resnlts.  The  second  nnmerical  oohmm  contains  the  Tari* 
ations  of  atnospberic  pressure  at  Havana,  which  is  osed  for  computing 
the  ooneelions  at  Key  West  doe  to  that  canse*  The  coefficient  of  the 
aitronon^eal  teim  ftr  Key  West  is  -f*  correotiom  and  the 

corrected  resoUs  are  also  given  in  the  foUowiiig  table :  — 


■OBlh. 

UoDthly  M«n 

Atmospheric  Aiitronomioal 
Pnaran.    ^  Uorrwthm. 

Atniosphoric 
CORWtiOO. 

MMaHdigbU. 

m. 

mm. 

mm. 

1.677 

760.27 

• 

1.677 

January 

—  aiis 

+  4.97 

+  0.003 

+  0.066 

0.04 'J 

Ftbnmn 

—  0,100 

—  o.ia 

—  0.002 

—  0.O0S 

0.104 

March 

—  0.073 

+  0.71 

~  0.005 

+  0.009 

0.069 

April 

—  0.073 

—  0.69 

—  0.003 

—  0.009 

0.085 

M&j 

—  0.056 

—  S.08 

+  0.002 

—  0.028 

0.081 

Jane 

4>  O.OSl 

•1-  0.40 

4-  0.00S 

0.005 

0.041 

July 

+  0.40 

-f-  0003 

+  0.005 

0  093 

Aogon 

+  O.IHO 

—  S.94 

—  0.002 

—  0.039 

U.OOI 

September 

+  o.iao 

^  S.81 

—  0.00ft 

^  0.0S7 

a088 

October 

-f-  0.121 

—  2.08 

—  0.003 

—  0.028 

0.090 

NuvenilxT 

-H  0.070 

+  0.9ft 

-+-  0.002 

-+-  0.013 

+ 

0.085 

Dcccniber 

—  0.058 

-h  3.35 

+  0.003 

-1-  0.045 

O.OOH 

For  the  convenience  of  comparison  the  following  graphic  representa- 
tion of  the  resnlts  for  the  two  ports  is  given,  the  fir^t  and  tliird  curves 
representing  the  annual  variation  of  mean  level  at  Br^t  and  Key  West 
respectively,  uncorrected  for  the  effects  of  the  astronomical  term  and 
the  variation  of  atmospheric  jj^ressove,  and  the  second  and  fourth  the 
corrected  result^}.  The  curves  are  somewhat  irregular,  because  the 
number  of  both  tidal  and  barometric  observations  is  not  great  enough 
to  eliminate  all  the  accidental  and  other  inegnlarities ;  bnt  the  dotted 
corves,  catting  off  small  irregnlaritieSf  although  somewhat  arbitrary, 
must  very  nearly  re|ffesent  ^e  true  results. 

With  regard  to  the  effect  of  ^e  winds  in  changing  the  mean  level  of 
the  sea,  either  at  Brest  or  Key  West,  little  is^nown,  bnt  it  is  evident 
fiom  various  researches  at  other  ports,  that  they  can  have  but  little 
effect,  except  for  very  short  periods  during  heavy  gales,  and  therefore 
caimot  cause  much  change  m  the  monthly  means,  or  the  means  of  the 
diilefent  seasons,  li.  Daosy  concluded  fiom  his  researohea  that  the 
mean  level  of  the  sea  was  not  sensibly  altered,  at  Lorient  by  breexes 
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or  fresh  winds,  bat  that  it  fdl  0".080  by  iqoieot  wiodafrom  tfaA  nortli 
to  iKntlwast*  and  rose  the  nme  qnantitj  bj-  Uumo  firam  the  aoath- 
w«8t,  the  Booth,  or  the  MVtbeMt  (ObmplM  Bmim  d§  VAoadhm  cfai 
iK!Mfi«M^ToiD.III.iKl86.)  We  have,  thorefora,  ream  to  loppoM  that 
tfie  TAriatiaiiB  m  the  prerailiiig  wiods  b  die  difierm 
auioe  their  weiagee  or  reaoltaats  canaot  amount  to  nme  Chan  a  yvrj 
gentle  fvind,  can  have  bvt  n  onall  elfeet  npon  the  mea&tefel  at  BmaL. 
Moreover,  the  winds  froaoL  tiiesoath  and  southwest,  whkfa  tend  to  eaoas 
a  rise  in  the  mean  level,  prevail  Oe  most,  and  with  the  greatest  fcreor 
daring  the  winter  and  spring,  and  henee  eannot  entse  the  preceding 
eorreeted  variation  of  mean  level,  which  is  at  its  mintmnm  doring  that 
time.  Tluete  most,  therefore,  be  yet  aome  other  cause  affecting  the 
mean,  level  of  the  sea  at  Brest 


With  regard  lO'the  eflbd  of  whids  on  the  mean  kvel  of  the  asa 
at  Key  West»  Dr.  Bache  nmaihs^  that  *  winds  tending  to  elevale  the 
water  in  the  hnbor  pfevaO  ibr  six  maalhai  fieoft  Marsh  to  Angnst 
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iMfaflive^  and  those  tending  to  depreas  it,  for  the  other  rix  mouthy 
fhm  September  to  Fehnuury  Inelntlfe.''  By  veliBrring  to  the  preeed* 
ing  enrre  representiBg  the  vtriaHoii  of  meaa  level  at  Key  Weil»  k  is 

Men  that  these  winds  cannot  cause  the  corrected  variation  of  mean 
level,  since  the  argument  of  variation  of  the  former  does  not  at  all  cor- 
respond wiiii  that  of  the  latt*^r,  and  honce  there  must  be  still  some 
other  cause  affectinp:  the  mean  levi  1  of  the  sea  at  Key  West  also. 

From  what  ha©  l>eeu  stated,  it  Ib  ev  i(l»'nt  that  the  effect  of  the  winds 
at  BreHt  must  be  to  decrease  the  funouiit  of  variation,  and  to  cause  the 
mazimujii  and  minimum  to  happen  a  little  later  in  the  season  of  the 
year.  On  the  other  hand,  their  effect  at  Key  West  must  increase  the 
variation  and  cause  the  maximum  and  minimum  to  happen  earlier  in  the 
sea-w>n  of  the  year.  If,  therffnif,  the  variations  of  mean  level  at  Brest 
iuid  Key  West  were  corrected  for  the  eff»'ct  of  the  winds,  the  arfni- 
mcnts  of  the  variations  at  l)oth  ports  would  probably  be  the  same, 
making  the  maxima  and  minima  of  the  variations  about  October  and 
April.  This  indicates  that  the  canse  or  causes  of  the  variatioo  of  mean 
level  which  we  have  yet  to  seek  are  not  local,  but  mcve  general,  affect* 
ing  both  ports  simaltaneously.  There  have  been  no  researclics  to  sh<Mir 
tlmt  the  argnmeot  of  the  corrected  variation  of  mean  level  would  be 
about  the  same  al  other  ports  of  the  Athintic  ocean  also. 

There  is  still  another  eaose  affiMiing  the  mean  level  of  the  ocean  at 
difovot  aeasons,  .wMefa  is  flDndh  mora  effective  than  either  of  those 
which  have  heen  stated,  and  whiohi  I  think,  satis&ctorily  aooonnts  for 
the  lemaming  and  greater  part  of  the  observed  variation,  which  has 
not  been  expiatned.  This  is  a  tangential  fime  arising  fiom  the  mo- 
tkms  of  the  ocean  combined  with  the  motion  of  the  earth's  rotation.  It 
was  first  b^>l^^  ont  in  its  most  geaoal  form  in  my  paper  on  the 
**MadaoB  of  Fluids  and  Solids  rehtive  to  the  Earth's  Sni&oe,"  pub- 
lished in  ihe  Mathematical  Monihly,  and  also  m  an  abridged  fivm  in 
Sillimaa's  Joomal  (Second  Seriei^  Vol  XXXL),  and  expressed  in  die 
foUowing  language:  JfowAoiwerfiirselMmaiofi^inomf  o^ 
tht  earthy  thtir$u  afiras  aritimff  from  ih$  earth*$  rMkn  wAkA  defleoU 
it  to  a§ri^  in  tks  nartktm  hmnUpktre,  to  the  4n1^^  ootUkem 
hemisphere.  From  this  force  then  most  arise  a  change  in  the  level  of 
the  sea  wherever  its  waters  have  a  motion  of  any  kind,  and  as  these 
motions  depend,  for  the  most  part,  upon  the  diU'erence  of  temperature 
of  the  ocean  between  the  equator  and  the  poles,  and  consequently  upon 
the  change  of  seasons,  there  must  be  a  change  in  the  mean  level  of  the 
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sea  at  most  potts  eorresponduig  with  the  change  of  seasoos.  The  prin- 
ctpal  motion  of  the  water  of  the  Atlantic  Ocean  affecting  its  level  is 
the  motion  by  whldi  it  is  supposed  to  complete  a  gyradon  in  aboat 
three  yearB.  In  the  paper  already  nferred  to  it  was  shown  that  the 
force  arising  from  this  gyration  wonM  canse  the  middle  of  the  gyrating 
mass  of  the  water  to  stand  about  five  feet  highw  than  the  exterior  part 
on  the  coast  of  Enrope  and  America.  Now  as  the  greatest  difoence 
of  temperature  in  the  ocean  between  the  equator  and  the  poles  must 
be  in  the  latter  part  of  winter,  a  little  later  than  the  time  of  the  greatest 
difference  in  the  atmosphere  between  the  equator  and  the  poles,  the 
greatest  gyratory  motion  of  tlie  water  of  the  Atlantic  Ocean,  on  account 
of  the  inertia  of  the  water,  must  happen  still  :i  little  kter,  say  in  April, 
and  then  the  surface  of  the  water  muat  stand  liighest  in  the  centre  of  tlie 
gyrating  part,  and  lowest  at  the  exterior  part,  and  con^^equenlly  at  the 
ports  of  Brest  and  Key  "West.  On  the  contrary,  in  October,  when  the 
gyratory  motion  is  the  leaot,  the  surface  must  fiill  a  little  in  the  middle 
and  rise  a  little  at  its  exterior  part,  and  consequently  stand  at  its  maxi- 
Duun  heitrht  at  the  ports  of  Brest  and  Key  We«L  The  position  of  the 
gy  rating  maj?s  also  chmges  with  the  season?,  being  farthest  north  in  the 
fall,  and  nearest  the  equator  in  the  s{>ring,  as  must  necessarily  be  the 
case,  and  as  the  vibrating  motion  of  tlie  northern  part  of  the  Gulf 
Stream  indusates.  The  surface  of  the  gyrating  water  being  a  little 
convex,  this  circuuistanoe  must  also  a£fect  the  mean  level  slightly  at 
some  ports. 

The  dtfierence  between  the  maximum  and  'minimum  mean  height 
of  the  sea  at  Brest  is  about  six  inches,  which,  when  corrected  for  the 
effect  of  the  wind^  and  other  causes,  would  probably  be  a  little  more. 
The  difiereace  at  Key  West,  corrected  in  like  manner,  would  probably 
be  about  the  same.  Adecrease,thereibro,of  less  than  one  half  in  the 
gyratofy  vetodiy  of  the  ocean  from  April  to  Odober  would  be  suffi- 
cient to  cause  a  variation  of  that  amount  m  the  mean  level  of  the  sea 
at  Brest  and  Key  West  i  and  as  the  argument  of  the  variation  of  the 
gyratoiy  motion  of  die  Atlantic  Ocean,  as  we  have  seen,  most  vexy 
nearly  or  quite  corxespcod  with  the  argument  of  the  variation  of  mean 
level  unaccounted  for  by  other  causes^  we  have  reason  to  think  that  the 
variation  of  the  g}  ratorj  motion  of  the  Atlantic  Ocean  is  the  cnnse  of 
this  part  of  the  change  of  mean  leveL 
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November  8, 1865.  —  Stavutb  Mebtino. 

The  President  in  the  chair. 

Mr.  Safiford  presented  the  following  paper :  — 

On  the  BighirAscetisiom  observed  at  Harvard  College  0th 
tervaiory  m  ihe  Years  1862-1866.   By  T.  H.  Saffobo. 

It  is  part  of  every  astronomer^s  duty  to  aBsare  himself  in  some  way 

of  the  accuracy  of  the  elements  u[>on  which  the  reduction  of  his  obser- 
vations depend.  If  he  is  a  meridian  observer,  he  must  make  sure  tliat 
the  ri*jht-iLDC4jnsions  of  the  do  k-  mitl  polar-stars  which  he  employs  are 
correct;  and  the  most  thorough  means  of  so  doing  is  to  determine 
them  by  his  own  observations. 

It  is  true  that  thi-  process  requires  ranch  time  and  patience;  that 
we,  in  America,  are  tempted  to  think  that  it  has  all  been  so  excellently 
done  abrtmd,  that  anything  we  am  do  will  not  add  to  the  accuracy  of 
the  determinations  we  derive  from  foreign  sources.  1  think  this  notion 
is  somewhat  ill-founded.  The  quantities  in  question  are,  as  above 
stated,  the  right-ascensions  of  standard  stars ;  they  must  be  predicted, 
and  are  so  predicted  for  many  years  in  advance ;  and  the  simple  foi> 
mula  by  which  this  predictkm  has  to  be  made, 

t  —  ^        t  —  f^    ^  2 

shows  thai  not  only  do  the  error?  of  the  modem  observations  come  in 
with  more  than  their  full  amount,  but  are  somewhat  increased  by  a 
part  of  thofe  of  the  ancient  one". 

It  ouj^hl  al>o  to  be  considered  that  the  observations  made  with  any 
meridian  instrument  are  hahle  to  errors  of  obsrnre  origin,  which  make 
it  somewhat  better  to  \\m  its  own  results  to  reduce  other  observations 
obtained  with  it;  and  that,  on  the  other  hand,  each  {roml  instrument 
well  used,  and  each  well-traitied  observer,  contributes  something  to  the 
general  foundations  of  the  science  which  oo  other  observer  or  instru- 
ment can  do. 

The  eminent  German,  English,  Russian,  and  French  astronomen 
have  followed  this  pkui  within  the  present  oentory. 
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Admirable  fundamental  catalo^cs  have  ap[)e{ired  from  the  observa- 
tories of  Konigsberg,  Abo,  Dorpat,  Cambridge  (Eng.),  Greenwich, 
Edinburgh,  and  Paris ;  and  tvro  firom  Pnikova  aad  one  Gcom  Leidea 
are  to  appear  within  a  few  years. 

I  wish  to  call  the  attention  of  Amerioaa  obaenrexB  to  this  sulgect, 
and  will  give  a  short  sketch  of  the  process,  and  enumerate  the  syste- 
matic errors  wiiicfa  miist  be  goavded  against,  and  their  sooroes. 

Flzst^  it  is  aaniBBd  thai  an  afiproziiBaAe  catalogue  of  time-stars  Is  at 
hand  i  the  first  object  Is  to  oblain  a  coirect  rig^it«aoenBioQ  of  Polaris, 
peculiar  it  maj  be  in  some  degree  to  observer  and  instrament,  and  thii 
Is  done  hy  opposite  cohainafions,  at  all  seasons;  or  at  two  opposite 
seasons,  as  spring  and  antomn.  If  the  values  for  spring  and  for 
autumn  difier  bj  any  senwble  amount,  the  instromoit  is  lfl-mounted| 
but  a  constant  difttenoe  of  three  seconds  of  time  here  did  not  prevent 
Bessel  dnm  obtaining  a  value  accurate  to  0"^.  In  our  CSambridge 
observations  of  Polaris,  this  difference  has  been  much  less ;  in  foot 
liardly  sensible. 

The  next  step  is  to  derive  the  rif^t-ascenstons  of  other  polar  stars 
from  that  of  Polaris;  and  it  is  here  necessary  to  observe  at  two 
opposite  seasons  of  the  year,  or,  whieh  is  the  same  thing,  at  two  oppo- 
site cnfaninations. 

Now  comes  the  comparison  of  time  stars  among  themselves,  and  the 
best  method,  and  the  method  which  must  in  idl  case*  form  the  ultimate 
test,  is  to  begin  by  coinparing  al  two  0[>jK)site  seasons  the  stars  Castor, 
Procyon,  and  Tullux  with  the  stars  y,  «, /9  Aqiiilat ;  and,  finally,  to 
compare  the  remaining  fundaimMit;il  stars  (Ma»keljne't*  3G,  for  ex- 
ample) with  ifiese  groups,  tliougii  oftener  with  the  nearest  one. 
But  this  is  ;i  iiu  thod  which  requires  a  very  pcrt'ecl  clock,  esppcially 
with  perfect  compensation,  or  else  not  exposed  to  changes  of  temjH>ra- 
ture.  In  case  it  \<  not  practicalnle,  we  may  content  ourselves  tor  a 
time  with  the  more  ordinary  process  of  assuming  the  freedom  from 
constant  error  of  large  groups  of  stars,  and  thus  getting  the  individual 
errors  of  the  assumed  fundamental  catalogue ;  and  the  only  objection 
which  I  know  to  it  is,  that  being  almost  university  employed,  and 
fiessel's  Fundamenta  being  the  old  Catalogue  always  used  for  proper 
motion,  we  may  in  this  way  accumulate  dangerous  errors,  sensibly 
adentioal,  in  neariy  all  modem  observations.  It  is,  therefore,  desirable 
that  tJiis  point,  too^  should  be  tested  oftener  than  it  is. 

At  the  Observatofy  of  Harvard  College,  a  fundanMsntal  catalogue 
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of  dwot  flme  ImidracI  iod  Mronlj  itan  ia  now  in  procMiof  leAMt&in^ 
wUch  depends  eo  nearfy  ten  thoonad  olnemtioiie  made  aiM  IMS*. 
The  iDetnmienl  has  diown  a  italii^of  meni^^ 

pendent  and  accurate  determination  of  tfalrty^ve  polar  itars,  while  it 

ha*  also  proved  itself  capable  of  being  used  for  exact  rigfit-ascenaiona 
of  time-stars  by  tlic  excellence  of  itti  pivots,  and  itii  general  stiffness. 

The  catalogue  will  be,  if  I  ain  not  mistaken,  the  fir Aiuenciin 
Fundamental  Catalogue  of  Right-AsceDsions  ;  I  can  v^umre  to  call  it 
so,  aliiiouifli  the  still  unfinished  nonnal  clock,  and  the  lack  of  a  good 
circle  for  tHjlar  observations,  compel  t>ome  reliimce  upon  the  general 
accuracy  of  other  il<  terminations.  But  with  the  requi'«ite  aj)paratus, 
about  one  thonaand  more  obeerrationa  would  tree  m  from  even  this 
neoeasity. 

Ifr.  (Miw  presented  tiie  foUoiniig  paper;-— 

Om  $om€  Ibetd  Bn^erUes  of  Qmdrki.  By  J.  £.  Olitbb. 

1.  Any  two  quiuh  ics  have  one,  and  usually  but  one,  common  auto- 
polar  tetrahedron,  T.    Referred  to  this  their  equations  become 

■ 

r  =  a»*  +  3a!»  +  y^  +  d*»  =  0, 

whether  in  tangential  or  in  p<WDt-co6rdinatea.  Uni^  tangential  oodrdi^ 
nates,  all  the  quadrics 

U+Xrts{a  +  Xa^^+  zszO  (1) 

have  a  common  enveloping  develo]>able ;  and  the  entire  hv^tem  is 
determined  by  any  luo  of  its  quadric^  [or  by  any  eight  ol  lU 
developable's  planes  whicli  are  not  specially  related]. 
The  four  quadrics  that  correspond  to 

X  =  -?,  X  =  ^|,  X=-?,  andX=-f. 

•  0  r  a 

an  ji&mt  eoiiMst  in  the  fetpeetirft  ptaaaa  d  nftnnee. 

•Defenntng  T  and  (1)  together  till  T  haaooe  pbun  ae  ininir  r  and 
the  other  three  aaaCnaUy  orthogonal,  and  then  lengthening  ii>  raitahle 
proportiona  tibe  thiee  ieta  of  principal  axes,  the  reetangolar  point- 
^uatioQ  of  the  system  becomes 

^    4.         _i_    ^    —  1 

2«  4-     ^  jB«  4-  A«  ^  0»  +    ~  ' 


Digitized  by  Google 


40  SBOOBBDOrOS  Ot  TBM  AMBBIOAH  AOADBKT 


which    a  homofocal  system.    Three  of  tlie  plane  curves  !n  (1)  have 
become  the  iocal  couics  in  (2).    And  the  I'ourih  curve  in  (i)  becomes 
in  (2)  the  tphBrieal  circle  at  infinity,  i.  e.  the  intersection  of  any  finite 
and  finitely-distant  spherei  with  the  plane  at  infini^,  P. 
For  Bince  the  oone, 

««+^  +  «»  =  0,  (8) 

which  envelops  that  circle,  is  sensibly  asymptotic  to  the  surfaces  (2) 
when  k  is  indefinitely  larjio,  the  common  tangent-planes  to  those  sur- 
faces then  differ  not  sensihly  from  the  cone's  tangent-planes,  and  hence 
envelop  the  circle. 

Hence,  as  Salmon  shows,  a  (juadric's  three  focal  curves,  with  the 
spherical  curve  at  inliuity,  are  the  intersections  of  non-con -^ecu live  rays 
of  that  developable  which  envelops  both  it  and  th  -  ^j  litiical  curve. 
And  they  are  the  only  intersections;  for,  being  of  tlic  fourth  degree, 
the  developable  cannot  cross  one  of  its  own  rays  mure  tliun  four  times. 

Any  deformation  that  destroys  a  sphere,  destroys  with  it  the  circle 
at  infinity  and  the  homofocalism  of  system  (2),  unless  it  replace  that 
circle  by  one  of  (2)'s  focal  conies ;  hence  the  system  has  but  four  pro- 
jective forms.  And  since,  as  its  tangential  equation  shows,  any  four  of 
its  quadrics  divide  each  ray  of  the  developable  in  the  anharmonic  ratio 
of  their  l^s,  this  ratio  must  remain  after  deformation  $  hence  in  the  re- 
qkectave  forms,    is,  at  the  reqiectiTe  plane  cnrves, 

=  — u<«,  —       —  0«  oo« 
-C«,  -J«s 

hence  the  four  plane  conies  exactly  replace  one  another ;  and  so  do 
their  four  included  groups  ot  quadrics,  since  projection  breaks  no 
cyclic  order. 

II.  The  system  (2)  touclies  everj'  point  of  space  three  times,  every 
line  twice,  every  plane  once;  except  tliat  it  meets  eacli  ray  of  the 
developable  throughout.  A  line's  two  planes  of  contact  with  the  system 
are  known  to  be  mutaally  perpendicalar,  so  that  the  boundaries  of  two 
homofocal  s  are  seen  from  any  point  to  intersect  at  right  angles  if  at 
alL   For  if  the  line  touch 

-L        .    — 1  _3  L  —  1 
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(^1  }f\  '\)  (x,  2,)  respectiveljy  either  point  is  oa  the  other's 
polar  as  to  each  quadric  i  or, 

whiQM  difffareiioSf 


is  the  condition  that  the  two  tanjrent-planes  are  jxTpendiouhir. 

Or  tlius.   The  pairs  of  langeuL-pluiie:*  drawn  from  the  line  (x, 
(j^.  y.,  z,.)y  to  the  ditrerent  surfaces,  are  known  to  form  an  involution, 
whose  double  planes,  namely  the  tangents  at       y,  c,)  and  {x^y^z^^ 
must  form  a  barmonic  pencil  with  the  tangent-planes  to  any  one  pur- 
fecc,  e.  g.  to  the  spherical  circle  at  infinity,  and  hence  are  ortlK  h  iiin  . 

Particular  cases  of  this  orthotomism  are  that  of  the  thn  r  (juadrics 
through  one  point,  antl  the  circularity  of  the  cone  mentioned  ui  §  IV. 

Now  this  orthotomism  would  preclude  the  existence  of  a  common 
developable  ;  but  it  fails  for  the  envelope's  rays ;  for  since  every 
tangent-plane  from  a  finitely-near  point  to  the  circle  at  infinity  has 
some  infinite  direaioa-oosines,  while 

are  finite,  TZ,,  iVj,  JV^,  qj,  .  .  .  .  yj*  being  the  quadrics,  their 

uormalS)  and  the  direction-angles  of  these,]  —  it  must  be  that 

^2r,  Uy'D^  2r,  =  05 

hence  (4),  which  is  the  same  as 

becomes  merely  identical.  And  the  other  demonstration  fails,  because 
the  two  tanefnt-planes  to  the  circle  at  infinity  coincide. 

liT.  According  to  Salmon,  each  ray  to  a  s^pherical  j)oint  at  infinity 
is  *^  perpendicular  to  itself"  (whatever  that  may  mean)  ;  which  would 
extend  the  above  orthotomLam  to  the  developable  ;  a  result  opp<Bite  to 
oars  in  statement,  but  probably  the  same  in  its  actual  consequences. 
Such  lines  must  often  thus  simulate  self-perpc«idictUarity,  from  their 
infinite  direction-coBiDes  having  lero  oo-fecton;  and  Uiis  may  make 
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Sfthium't  inierpretatUiQ  often  ooaeveiaSmi  ancl  Buggeddve,  though  I 
think  it  is  arbitrary. 

If  a  finitely-nejir  plane  [or  line]  should  make  an  angle  $  with  iteelf, 
it  would  douljiJcsij  toucli  [or  meetj  a  spheie'a  circiu  at  uiliuitj ;  for  we 
should  have 

CO&^  a  -\-  cos*  /3  4"         y  =  C08  tf, 

while  ooe*a-|- ooe^^ -|- ooB^y  =  1, 

0  •  ooe*  e  +  0  -  Ql»*^ 0  •  001^7  =s  1 MB  tfi 
•  *  •  8one  ef  (ooB  a,  cos /9,  cos  y)  =  00 , 

whieb  is  the  oooditioD  of  anob  oontwst;  [nor  need  ^  nor  oo  be  real] 
But  the  oooTene  fiuisi  ibr 


e06a  =  00 

does  not  imply 


Nor,  if  4  can  be  >  0,  need  tt  be  always  90^.  Varioas  oonsidem- 
tiona  oAen  suggest  90%  as  in  Salnum's  beantiflil  instance  of  a  cirele's 
tangent«adiii8.  Bat  sbonXd  not  the  cofpnion  tangent  of  cueles 


}f  X  co»  a -\- y      a  =  I, 
found tbns,    « oosa-i- y <Sna  =  2, 

make  in  like  manner  sudi  angles  witli  itself  as  the  circles  make  with 
each  other's  ordinary  tangents,  namely, 


60%    and  (log  2  +  ^3)      — 1  ? 

Of  ooorse  m  dther  instanoe,  to  throw  the  sdfeontfadiction,  instead,  a{Kni 
the  dzele's  an^  t  with  its  radios  Tector,  we  need  only  regard  it  as 
the  limitfaig  case  of  another  curve  or  of  an  eccentric  drele,  so  that  « 
may  be  a  fimeliQn  of  the  Independent  polar  angle  ^ 

IV.  If  quadiies  Di  F,  fT,  expressed  in  tangential  codrdiurtes,  have 
a  eonunoii  devehipaide  envelope,  so  hanre  U+Xr,  V-\-  fi  r,  W; 
'l»  being  a  linear  toetfam  of  X ;  for  the  eqoation 

implies 
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If  now  Y  be  the  spbericel  dide  at  infinity,  and  W  two  tepfinite 
or  coincident  points,  we  see  that  Vfken  U  hcu  double  contact  with  V, 
n/r  murdopti  ii,  to  dm  §9»f  kamofbetd  l9  U  tmm  kmtfieal  to  V; 
and  all  the  planes  of  eontaet  inteneet  in  one  line  or  point 

U may  have  2,  8,  or  4  double  cootacto  with  the  snrfroee  1» 
since  the  eondition 

I'  U+m'  r4*aifi*Y  =  product 

• 

is  equivalent  to  three  quadric  conditions  among  (2^  m,mn)f  which  are 
satisfied  in  from  0  to  4  ways,  just  as  three  oonics  have  from  0  to  4 
common  interseetiflos.  1  of  these  doable  contacts  may  be  replaced  by 
1  envelopment ;  or  all  4  bj  2  euYclopments  if  (  6^  T)  be  cones, 
IJ  have  p  d(mhkeontactt  cmdqmmlop&^antaeUwithimfa^  Y-|-|iY, 
so  fat  y  wAft  SMT^oMt  U  +  X  Y. 

Of  the  fact  that  homofiiealB  enTcIop  homofocab,  a  ^miliar  ease  is 
that  each  fiwal  Ime  of  a  cone  U  tonehes  either  co-planar  local  of  anj 
enTcIoped  qnadrie  Vf  whence  the  dieolsrily  of  that  CDTcloping  cone 
whose  Terlex  is  oo  a  ibcal  $  and  the  consequent  Unear  refartbn  among 
the  four  distancftB  of  two  points  on  one  focal  from  two  on  the  other.  Sec 
Other  known  cases  are,  that  Vb  local  line%  when  not  thos  co-planar, 
are  generators  of  some  homofocal  to  V;  and  that  when  a  qnadrie 
of  revolntioii,  its  Ibd  lie  npon  Vb  Ibeals.  For  in  neither  of  these 
tiiree  cases  cooU  tho  fitcal  corre  of  V  ctherwise  envelop  any  homo- 
local  of  F. 

p.  S.  Feb.  10,  1866.  —  The  ahove  was  in  the  printer's  hanflx,  >x-fore  t  wss 
aw&re  how  inach  of  it  liml  hern  j^ivrn  bv  Snlmoa  ;  bnt  I  rotaio  it  with  »oxu» 
chAQges,  afl  certain  poinu  in  it  may  siiii  be  new.  —  J.  E.  0. 

The  following  gentlemen  were  elected  membera  of  the 
Academjf  tiz.  :  — 

J.'Victor  Poncelet,  of  Paris,  was  elected  a  Foreign  Honor- 
ary Member,  ia  Class  I.,  Section  4,  in  jplaoe  oi  tiie  lutu  M. 
Stru?e.  ^ 

Mr.  Lewis  M.  Rutherford,  of  New  York,  was  elected  Asso- 
ciate Fellow,  in  Class  I.,  Section  3* 

Ml .  Samnel  Eliot,  of  Boston,  was  elected  a  Resident  Fellow^ 
in  Glass  lU.,  Section  8,  and  Mr.  G.  W.  Uili|  of  Cambridge,  a 
Bendent  lellow,  in  Class  I.,  Seotion  2. 
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November  14, 1865.  —  Monthly  Meeting. 
The  Pbbsident  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 

recent  decease  of  the  eminent  lexicographer  Dr.  Joseph  £. 
Worcester,  of  the  Resident  Fellows. 

Professor  Lovenng,  from  the  Rumford  Conmiittee,  delivered 
to  the  President  the  liumford  Medal,  which  had  been  prepared 
in  accordance  with  a  Tote  of  the  Academy  to  be  presented  to 
Professor  Treadwell. 

The  Prendent  pre&ced  the  presentation  of  this  medal  with 
the  following  remarks : 

At  the  Anniversary  MfrtiriL'  last  May,  upon  tlic  unanimous  recom- 
mendation of  our  Uumford  Committee,  the  medal  founded  by  Count 
Humford  was  by  the  Academy  awarded  to  Professor  Daniel  Tread- 
well  for  certain  improvements  in  the  management  of  heat.  This  medal 
is  now  before  us.  It  is  the  first  which  the  Academy  has  ever  bestowed 
upon  one  of  its  immediate  members. 

As  your  organ  upon  this  occasion^  before  we  place  this  testimonial 
in  the  hands  of  oar  distinguiahed  associate,  it  is  pnqier  that  I  should 
briefly  tgedfy  the  grounds  upon  which  your  Committee  proposed,  and 
yon  made,  this  awaid.  It  is  well  understood,  and  the  terms  of  the  vote 
distinctly  show,  that  this  medal  was  awarded  fer  an  hi^ention  or  an 
improveaiflnt  in  the  management  of  beat  It  is  also  well  known  that 
this  pardcolar  imjHrovement  is  a  part — the  initial  part,  indeed  — 
of  aaeriesof  inmtions,— appHeaUe  to  other  oses,  no  doubt,— bui 
throogh  whieh  the  diaiaeter  of  ordnanoe  baa  been  ehanged,  and  its 
power  inmiensely  increased.  This  was  the  end  and  aim  of  the  Im* 
pioTement  fbr  which  the  medal  is  g|?en. 

We  may,  therefine,  and  we  must  upon  this  occasion,  speak  of  this 
particalar  improvement  in  the  managconent  of  heat  in  oonnedaon  with 
the  mechanical  inventiotts  which  accompanied  and  followed  it^  and  to 
which  indeed  the  foimar  is  incideataL  For  the  whole  important  series 
of  mechanical  iuTentions  which  I  am  to  recapitalate,  the  Academy 
must  regret  that  it  has  no  honors  which  it  can  bestow.  But  their  his- 
tory is  upon  our  records,  embodied  in  the  communications  addre&»cd  to 
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as  by  their  author  trinn  [line  to  time;  and  we  can  only  hope  that  the 
C50untry  ami  th»  world,  when  at  length  sensible  of  their  obligationfl^ 
may  render  the  tardj  meed  of  justice,  if  not  of  gratitu<ie. 

In  his  earliest  communication,  —  a  pamphlet  published  in  the  year 
1845,  —  Mr.  Tread  well  seenid  to  think  that  the  appropriateness  of  the 
term  "useful,**  as  applied  to  an  improvement  in  implements  of  destruc- 
tion* may  be  questioned.  We  need  have  do  misgiving  in  this  respect. 
So  long  as  life  and  property,  which  the  ravages  of  war  destroy,  are 
not  the  mo6t  valuable  of  human  posseadons,  they  may  be  justly  yielded 
and  taken,  if  seed  reqiiire»  for  the  preservation  of  those  that  are.  And 
so  nations  most  always  ooant  among  their  greatest  benefactors  those 
whose  inventions  increase  their  strength  and  defence  in  war.  And 
certainly  those  men  who,  by  their  inventive  genins^  revolutionise  the 
art  of  war,  exert  a  most  powerful  and  endnring  infliMioe  upon  the  fhte 
of  empiresy  the  oonrse  of  histmy,  and  die  progross  of  dvilization. 

We  in  oar  day,  within  the  last  fifteen  years,  have  witnessed  a  change 
in  the  means  of  altadt  and  defence  greater  than  any  made  in  the  two 
hundred  years  previoos,— a  change  involving  a  complete  revolution 
in  tactioBy  both  on  land  and  on  sea.  To  lake  a  single  iUostration  from 
heavy  ordnance,— in  whidi  the  importance  of  the  chan^  unpresses 
ua  when  we  are  told  fhal  our  strongest  fiirts,  aimed  with  the  best  guns 
we  had  ten  yean  ago^  could  oppose  no  efiTectual  resistance  to  the 
entrance  of  snch  ships  as  are  now  built  into  any  of  our  harbofs;  and 
that  a  ship  coold  now  be  built  and  aimed,  wlueh,  singly,  would  over- 
match our  whole  navy  as  it  was  in  1855. 

Foituiialely,  the  balance  is  redressed  by  equal  tQipruvemenlB  in 
defence. 

The  impiovement  in  fire-arm^,  both  great  and  small,  is  in  their  in- 
creased range  and  precision.  When  the  effective  range  of  a  musket- 
bullet  was  extended  from  two  hundred  yards  to  f  ii  toen  hundred  or 
more,  it  bc^came  imperatively  necessary  that  ordnance  .'ihould  be  im- 
proved in  tli>  8arae  ratio,  or  it  would  be  useli -  as  gunners  and  horses 
would  be  picked  off  by  small  arms  long  before  they  could  elfcctively 
reach  the  enemy.  This  improvement  in  guns  of  great  calibre  has  been 
made,  with  consequences  the  importance  of  which,  present  and  pro- 
spective, cannot  be  over-estimated. 

But  the  point  which  we  have  to  consider  is,  that  this  increased  range 
and  precision  are  entirely  dependent  on  the  augmented  strength  of  the 
gun.   The  weakness  of  the  gun  is  the  only  thmg  that  imposes  a  limit 
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to  the  range  short  of  the  absolute  strength  of  the  explosive  material 

used.  It  is  the  strength  of  the  gim  which  not  only  gives  the  range, 
but  makes  rifliog  possible,  with  precision  and  all  the  advantages  of  the 
elongated  shot  All  inventions  relating  to  the  different  mo<les  of  rifling, 
the  form  of  the  projectile,  and  the  devices  for  breecli-loadinfr,  are 
necessarily  subordiiuite  to  the  qaestion  of  strength  ;  with  this  sutiicient, 
those  become  simple  problems,  to  be  rapidly  determined  by  the  ingena- 
ity  of  many  inventors. 

Now  tlie  limit  of  strength  of  cast-iron  and  of  bronze  cannon  had  long 
ago  been  reached.  Excepting  Captain  Rodman's  improvement,  and 
certain  modem  advantages  in  working  and  casting  metals,  no  material 
advantages  bad  been  gained  over  guna  «aat  in  the  reign  of  Queen 
Elizabeth. 

But  the  most  effective  guns  of  the  present  day  embody  new  prin- 
ciples of  strength.  Th^  are  all  huiU-up  guns.  With  them  are  associ- 
ated the  names  of  Armstrong,  Blakely,  Whitworth,  PanoCt^and  others. 
Whatever  may  be  the  relative  merits  of  these  several  varieties,  oor 
interest  as  confined  (o  the  qaestion  of  their  etieng^h,  that  is,  to  the  prin* 
dptes  of  ooostmction  which  luiTe  made  them  stronger  than  common 
gnns,  and  rendered  thdr  lespeettre  subordhiate  improvements  posrible. 
These  prindples  are  two^  and  their  introdnetion  at  difliBrent  times 
into  the  manniketare  of  cannon  oonstitotes  two  successive  steps,  and 
the  0&I7  steps,  which  give  distinctiTe  character  to  the  guns  nnder  con- 
sideration. Both  Qii^nated  with  Mr.  IVeadwelL 

These  two  inventions  are  often  oonibanded,  although  more  than  ten 
years  elapsed  between  them.  The  confusion  is  donbtlees  owing  in 
some  degree  to  the  fact  that  dae  two  are  fonnd  combined  in  nearlj  all 
the  modem  built-np  guns.  Tlie  first  initiated  a  system  of  oonstmetibn 
whidi  may  be  designated  as  the  eeUtgtiBm}  the  second,  what  maj  be 
named  the  hoop  tytUm* 

The  first  was  succeosfoUy  applied  to  the  making  of  cannon  \rj  Ur. 
Tread  well  hi  the  year  I84S,  and  a  fhll  aoooont  of  it  was  published  in 
1845 ;  the  gist  of  the  invention  being  in  so  constructing  the  g:un  that 
the  tibrcs  of  the  material  shall  be  directed  around  the  axis  of  the 
calibre. 

This  method  of  construction  is  described  in  Professor  Treadwell's 
own  language  as  follows:  "Between  the  years  1841  and  1845  I  made 
upwards  lit  twenty  cannon  of  this  material  [wrought  iron].  They 
were  all  made  up  of  rings,  or  short  hollow  cylinders,  welded  together 
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endwise ;  each  ring  was  made  of  bars  wound  upon  an  arbor  spirally, 
like  winding  a  ribbon  upon  a  block,  and.  being  welded  and  i>liapeU  in 
diLs,  wcTv.  joined  endwise  when  in  thti  furnace  at  n  \velding  heat,  and 
after wiird:^  pressed  together  in  a  mould  bjr  a  hydrostalio  |Mrea8  of  OM 
thousand  tons'  force. 

**Findiiif»  in  the  early  r-tR^fi  of  the  manufacture  that  the  wftne'?*  of 
the  WToutilit  iron  wjis  a  seriuuij  detect,  I  formed  thwie  made  aittirwai'da 
with  a  lining  of  etcel,  the  wrought-iron  bars  being  wouiid  upon  a  pre- 
yioQsly  formed  steel  ring.  Eight  of  thesR  jTnrm  were  5ix-[)oun<!ers  of 
the  common  United  States  bronze  pattern,  and  eleven  were  thirty-lwo- 
poonders,  of  about  eight/  iocheB'  kogth  of  bore  and  oliieteea  hundred 
pounds'  weight" 

The  soundness  and  value  of  this  prindpte  of  constroction  were  folfy 
confirmed  in  England  by  the  experiments  of  Sir  William  Annstroog 
la  1856,  and  attested  by  his  evidence  before  a  flonunlttee  of  the  House 
0t  Commoos  in  1863.  He  there  describes  his  own  gun  as  one  "  with 
m  steel  tabe  ennounded  with  coiled  cjliadera,"  —  as  peculiar  in  being 
mainly  composed  of  tubefi»  or  ptpea,  or  qrlihdera,  formed  by  ooiliog 
tfinXLj  long  bam  of  iron  into  tubes  and  wdding  them  on  the  edgeSi  as 
is  done  in  gon-banrek."  '  His  indirect  tsstimcnj  to  tfao  originali^  of 
Mr.  'Dreadwell's  prooess  is  aqoally  doar,  being  tbat^  within  his  knowl- 
edge,  no  camion  had  ever  been  made  opon  this  prinoiple  until  he  made 
Ids  own  in  1855,^lie  being^  as  we  must  suppose^  ignorant  of  what 
Mr.  '[RreadweU  had  done  thirteen  years  belbie.  The  statement  of  Mr. 
Aadenon  (witness  belbra  the  Commons*  Seleot  Oiaunittee),  made  be- 
fore the  Institote  of  Gvil  Eaf^nears  in  1860,  is  eqnaUj  ezplieii  as  to 
the  nature  and  value  of  this  method  of  oonstmetiog  cannon.  And, 
finally,  the  high  estunate  of  its  anportsnee  abroad  is  shown  not  only 
by  the  liQoon  and  emohiments  conferred  by  the  British  government  on 
the  reonvenlor,  hot  still  more1>y  the  aetnal  adoption  of  this  goa  as  the 
nwit  efficient  ann  yet  prodnoed.  For  it  must  be  borne  in  mind  that 
the  fiuilts  or  fidlures,  complete  or  partial,  of  the  Armstrong  and  nmikr 
gons  are  not  of  the  cannon  itself  as  originally  constructed,  but  of 
breech-loading  contrivances,  of  Uie  lead  coating  of  the  projectile,  or  of 
other  subsidiary  matters. 

That  our  colleague's  original  invention,  tht;  vahji:  ol  which  is  now  so 
clearly  established,  should  have  been  so  generaliy  unackn6wU»dgpd  by 
inventors  abroad  is  his  misfortune,  not  his  fault.  For,  not  only  wore 
hiti  guns  made  and  tobted  here,  and  their  strength  as  clearly  dumuu* 
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stratcd  before  1845  as  tbej  have  been  since,  not  only  was  a  foil  ao- 
count  of  the  prooeas  and  of  the  leeulte  pobliahed  here  m  that  year^  but 
a  French  trandatioD  of  his  pamphlet  was  published  in  Paris,  in  1848, 
by  a  professor  In  the  school  of  artillery  at  Vinoeimes  {  and  Mr.  X^read- 
welTs  patent,  with  foil  specifieations,  was  pablished  in  Englaod  beibra 
Sir  William  Armstrong  begaa  his  experiments. 

The  difficulties  to  be  overcome  in  making  such  a  gun,  —  great  at  all 
timest  as  Sir  William  Armstrong  and  Mr.  Auder^ion  testify,  —  were 
far  greater  in  1842  ihan  iu  18C3.  These  difficulties  were  mainly,  if 
not  wholly,  in  welding  large  masses  of  wrought  iron  in  the  shape  of 
tubes  or  cylinders.  It  is  for  overcoming  these  difficulties  that  this 
medal  is  bestowed,  and  especially  for  the  jutaiiss  mid  ajjpliances  by 
which  this  difficult  roechanieal  achievement  was  effected  in  the  furnace 
**  by  the  H'jen<'y  of  fire." 

An  incidental  lujt  noteworthy  part  of  the  improvement  was  the 
welding  by  hydni;rt;iii(>  pressure,  —  an  operation  which  is  just  now 
coming  into  use  in  England,  but  hail  not  yet  attracted  attention  in  this 
country. 

We  come  now  to  the  second  improvement  in  the  oonstraction  of 
artillery,  —  the  invention  of  the  hooped  gun. 

This  is  not  always  clearly  distinguished,  even  by  those  occupied  with 
the  subject,  from  the  gun  formed  of  coiled  rings.  But  a  simple  state- 
ment will  bring  into  view  distinctly  the  new  principle  of  strength  here 
introduced. 

If  an  elastic  hollow  cylinder  be  subjected  to  internal  fluid  pressure, 
the  sQCcessi^e  cylindrical  layers  of  the  material  eompoeing  it,  counting 
from  within  outwards,  will  be  unequally  distended,  and  the  resisting 
efficiency  of  the  outer  layer  will  be  less  than  that  of  any  layer  nearer 
the  astis.  And  if  the  walls  of  the  cyUnder  are  thick,  and  the  internal 
pressure  surpasses  the  tensile  strength  of  the  material,  ito  inner  layer 
will  break  before  the  outer  one  has  been  notably  strained.  Henoe  the 
tensile  strength  of  a  square  inch  bar  of  the  material  is  the  measure  of 
the  maximum  pressure  the  cylinder  can  bear,  when  constmeted  as 
guns  were  before  the  introduction  of  the  improvement  now  under  con- 
sideration. The  improvement  does  away  with  this  limit,  and  enables 
us  to  go  indefinitely  beyond  it 

This  is  accomplished  by  so  constructing  the  gun  that  the  inner  layers 
are  compressed  by  the  outer ;  whereby  the  internal  pressure  is  first 
resisted  by  the  outer  layers,  which  must  be  distended  enough  to  aUuw 
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tbe  iBt«niftl  cQBipreftsed  portioii  to  «tltki  its  normal  eooditioa  beforo 

this  internal  portion  (which  is  the  first  to  break  in  the  common  gun) 
is  subject  to  any  strain  at  all.  It  will  be  perceived  that  if  this  prin- 
ciple could  be  rigorously  applied,  a  cannon  could  be  made  io  perfect 
that,  when  subjected  to  a  bursting  pressure,  every  fibre,  from  the  inter- 
nal to  the  external  surface  would  be  at  that  instant  equally  extended, 
each  contributing  its  {all  -liare  of  resistance  to  fracture.  The  whole 
resistance  would      [  rdpurtiuual  lo  the  an^a  of  fracture. 

This  was  sup{)0>('d  to  be  the  case  in  comriKui  c)  liuder:?*,  ht  tbi  t-  the 
error  waa  pointc  1  out  by  Barlow,  and  also  by  Lamii'  and  (  Iripeyron. 
And  it  was  this  eiToneous  supposition  that  led  Count  iiurntord  to  his 
exaggerated  estimate  of  the  force  of  gunpowder,  as  tested  by  its  power 
of  bursting  gun-barrels.  If  he  had  used  the  theory  which  gave  origin 
to  the  hooped  gmi,  his  results  would  nearly  have  agreed  with  modem 
observations. 

Xh&demooatratioii  of  the  superiority  of  the  boopod  gun,  whh  detailed 
directions  for  its  construction,  is  contained  in  a  paper  read  before  this 
Academy  in  February,  1856,  and  published  at  the  beginning  of  the 
sixth  ▼ohmie  of  our  Memoirs.  This  waa  the  first  paUisbed  aoooimt  of 
the  invention,  whioh  had  been  patented  nearly  a  year  before.  Gaptain 
Blakely's  pamphlet  ^blished  in  Engbind  in  1856»  sets  fbrtb  the  ad- 
vantages of  this  ooostmction  by  similar  aigomenlsi  as  also  does  an 
dabocate  paper  read  by  Ifr.  Longridge  bofero  tbe  Listltiition  of  CStU 
Engineeci  in  Febniaiy»  1860.  Both  these  gsntiemen,  howe?ef^  were 
engaged  in  loseaidiea  npon  tbis  ralgeet  aft  an  eariter  date^  bat  not  so 
eaiiy,  it  would  appear,  as  was  Mr.  TreadwelL 

Hie  Talidily  of  the  priadplei  and  tbe  soundness  of  Mr*  Tkeadwett's 
views  npon  the  whole  subject,  as  set  forth  hi  bis  BMmob*,  have  been 
amply  conllnned  by  speoial  experiments  made  in  England  with  tbe 
Blakely  and  Wbitworth  guns,  and  by  experisooe  hi  this  ooaotiy  dor- 
11^  tbe  last  four  years  with  the  Parrott  and  the  Blidcely  guns. 

It  must  not  be  supposed  that  the  earlier  invention  is  superseded  by 
the  later  one.  That  is  used  in  forming  the  hoops  of  the  Parrott  gun, 
and  in  most  of  the  British  gun?.  And  the  best  gun  which  could  now 
be  made,  as  experience  has  showu,  would  be  composed  of  a  liairel  of 
cast-iron  or  ateel,  enclosed  and  compressed  by  a  rvlindci  <>f  coil. 

We  need  not  discuss  the  qucjstion  of  priority  of  invention  between 
Mr.  Tre.ulwell  and  otli-  rs,  ct)mpetitors  for  a  share  in  the  honor  of  pro- 
ducing; tiie  modern  caiwon.    Hid  iudepeadeuoe  of  each  and  ail  of  them 
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lias  nswet  been  called  in  question.  Nor  will  it  ever  aexlotuljr  be 
tbongbt  tbal  t)ie  pvOTioos  (utile  attempts  at  oonstnicting  wrought-ircm 
and. banded  guns, — foredoomed  failures  both  in  theory  and  practice, 
and  destitute  of  all  pretension  to  a  knowledge  of  the  guiding  principles 
now  clearlj  seen  to  be  essential  to  snccessi — should  detract  in  the 
slightest  degree  horn  the  great  honor  which  onr  associate  has,  bj  a 
clear  insighf  into  the  conditions  of  the  problem  and  the  resonrces  of 
phjraical  sdence^  so  fairly  and  completely  won. 

Upon  these  two  inventions  has  been  set  the  seal  of  experience. 
But  there  is  still  another  memoir,  read  by  Professor  Treadwell  before 
this  Academy  in  April,  1864,  and  printed  soon  afterwards,  which 
promises  to  add  a  third  important  improvement  in  the  construction  of 
artOlery. 

Perceiving  that  the  body  of  a  hooped  fi^n,  if  made  of  unmalleable 
cast-iron,  compressed  by  a  soft  wrought-iron  hoop,  must  pive  way,  by 
the  fracture  ol  the  cust-iron,  before  the  hoop  can  a[iprojich  the  ultimate 
hmit  of  its  strength,  and  that  this  was,  in  fact,  a  principal  cau-e  of  the 
failure  of  so  great  a  part  of  the  large  guns  of  lilakcly  aud  ParroLt,  l*ro- 
fessor  Treadwell,  as  the  princij)ul  result  of  this  third  investipration,  pro- 
ceeds to  show,  that,  to  attain  with  etlect  the  end  sought  for  by  liooping 
a  cast-iroD  gun,  it  is  necessary  to  harden  the  wrought-iron  liooj)  by 
cold  hammering  and  severe  atretcliing  before  phK^ncr  It  upon  tlie  gun- 
body.  He  compote",  tliat,  by  this  simple  means,  a  hooped  gun  may  be 
made  more  than  twtcc  as  strong  as  those  which  have  been  constructed 
by  Blakely  and  Parrott,  the  materials  being  in  both  cases  the  same. 

In  this  important  discovery,  as  also  in  other  matters  discussed  in  his 
latest  memoir,  we  are  gratified  to  see,  that,  althoo^  now  carrying  the 
weight  of  more  than  threescore  and  ten  years,  oar  veteran  colleague 
still  keeps  the  lead,  which  he  gamed  at  the  start,  of  his  competitors  in 
this  race  of  improvement 

So  completely  do  these  three  improvements  cover  the  ground,  that 
if  the  works  of  all  other  inventors  who  claim  a  share  in  the  great  gun 
of  the  nineteenth  century  were  lost,  the  gun  could  be  restored  (rifling 
excepted)  from  Mr.  TreadwcU's  papers  akme. 

j&nd  now,  Mc,  Treadwell,  in  delivering  into  your  hands  this  beauti- 
ful gold  med«]  and  its  silver  duplicate^  I  have  much  pleasure  in  con- 
veying with  them  the  oongratnlations  and  best  wishes  of  your  associates 
here  assembled ;  also  the  expressibn  of  their  hope  that  you  may  yet 
longer  lead  the  race;  and  especially  that  you  may  long  e^joy  the 
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sdentifie  honon  whidi  yoa  hKn  wtHMty  won ;  and  with  them,  if  it 
amy  be  so,  the  fdVL  recognition  of  the  rights,  and  possession  of  the' 
•dfaatages,  which  pertiun  to  jour  inventions. 

On  receiving  the  medal,  Mr.  Treadwell  expressed  his  ac- 
knowledgments as  follows :  — 

Mr.  President  and  Gentlemen  of  the  Academy  :  — 

I  receive  with  great  Batisfaction  the  Rumford  Medal  which,  in  ao> 
cordance  with  a  vote  passed  at  the  Annual  Meeting,  you  have  now  pre- 
sented to  me.  I  prize  this  premium  the  more  as  coming  from  this  body,  ^ 
with  which  I  have  been  intimately  associated  for  more  than  forty  years 
as  an  active  member,  and  for  a  very  lai]^  part  of  the  time  as  an  office- 
bearer. T  may  be  permitted  to  say,  however,  that,  althoagh  I  am  sen- 
sible that  I  am  indebted  for  this  award  in  a  laige  degree  to  yonr  kind 
partiality  ibr  an  old  asaodate,  whidi  turned  your  attentkyn  to  his  labors, 
yet  it  was  osade  not  only  without  any  application  on  my  part,  but  your 
modon  towards  it  was  wholly  unknown,  and  not  even  thought  of  by 
me,  until  the  vote  of  the  Bumford  Committee  was  communicated 
tome. 

The  award  was,  as  stated  In  your  vote,  (which  uses  the  language 
of  CSonnt  Bamford,)  for  improvements  in  the  management  of  heat." 
But  as  this  management  of  heat  was  incidental  to,  and  intimately  con- 
nected with,  improvements  in  the  construction  of  cannon,  to  which  I 
had  given  years  of  labor,  yon  have  extended  yonr  examination  into 
die  cbaraeter  of  those  improvements  generally.  For  the  very  thorough 
research  whidi  it  hi  evident  you  have  made  into  the  whole  subject,  I 
ftel  under  great  obligations  to  you ;  and  the  very  fiivorable  oondunons 
which  you  have  reached,  and  which  have  been  so  fully  and  kindly  ex- 
pressed by  you,  Sir,  as  to  the  originality  and  value  of  my  researches 
and  labors,  form  an  adclitional  .^ourcu  of  satisfaction  to  me.  This,  • 
taken  alone,  would  constitute  one  of  the  most  welcome  recognitions  and 
rewards  that  could  be  given  to  me.  Permit  me,  in  conclusion,  to 
express  mv  npcoial  obligations  to  the  members  of  the  Rumford  Com- 
mittee for  directing  their  attention  to  my  labor.^,  and  for  the  very  favor- 
able view  which  they  have  taken  of  their  merits. 

The  President  then  introduced  Dr.  Burt  6.  Wilder,  who 
presented  the  following  commumcatioa :  — 
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On  the  NephUa  Phnni/'cs,  or  Silk  Spider.    By  BtJBT  G.  WlL- 
DEB^  S.  B.f  late  Surgeon  65th  Mass.  Vols. 

At  the  north  end  of  Folly  Island,  which  lies  just  south  from  the  har- 
bor of  Charleston,  S.  C,  on  the  20th  of  August,  1863, 1  found  in  a  tree 
a  large  and  very  hand£Oine  geometrical  spider,  whose  web  was  about 
three  feet  in  diameter.  While  examinin»T  the  insect  at  my  tent,  it  oc- 
curred to  me  to  see  how  much  of  tht  >ilk<  n  tliread  could  be  drawn  from 
the  spinners.  As  it  was  not  distiiibcd  Ijy  pulling  out  a  few  yards,  I 
wound  the  thread  around  a  quill,  and  then,  by  turninp'  this  in  my  fin- 
gers, reeled  off  silk  from  the  body  of  the  Hfmlor  for  one  hour  and  n  (]T]  4r- 
ter,  at  the  rate  of  six  feet  per  minute,  making  one  hundred  and  lit  ty 
janiB  of  most  beautifully  shining  golden  silk.  This  specimen  is  still  in 
my  possessiofl,  and,  having  been  removed  team  the  qaill,  weighs  one 
third  of  a  grain.  I  had  never  before  seen  this  spider,  nor  had  I  ever 
heard  of  this  mediod  of  obtaining  a  silken  material;  but  when,  during 
the  following  summer,  another  oflkser  of  our  regiment  *  described  to  me 
a  Uaegid  spider  as  very  common  upon  Long  Island,  which  lies  just  west 
from  FoDjr  Island,  I  knew  it  was  the  same,  and  tdd  him  what  I  had 
done^  adding  tliat  I  was  sore  something  would  come  of  it  In  thne. 
By  snbstitating  s  leader  worked  by  a  handle  for  mine  tamed  in  the  ' 
fingers,  this  olBoer  obtained  more  of  the  silk,  winding  it  upon  rings  of 
bard  mliber,  and  afterward,  by  using  a  ''gem^drill  stock,**  another  oA- 
oerf  acoomplished  similar  resolts  stifl  laon  rapidly. 

With  this  **geaivdrin  stock**  I  wound  from  a  nnmber  of  spiders  lAns  * 
thoniofid  fiur  kundnd  mnd  nghljf  ymrit  t€  tSSk  npoo  the  periphery  and 
over  the  sides  of  a  hard  mbber  ring;  the  length  being  aoearately  meas* 
ored  by  multiplying  the  dimensions  of  the  mig  where  wound  open  fay 
the  nnmber  of  revolntiotts  per  minute,  and  tlds  prodnct  by  the  number 
of  minntes  of  actual  wuiding.  Tliis  was  in  the  &11  of  1864^  and  in 
February,  1865, 1  showed  specimens  of  the  spider  and  of  the  silk  to 
Profesaorg  Wyman,  A^ssiz,  and  Cooke  of  Harvard  University,  neither 
of  whom  had  ever  heard  of  this  way  of  obtaining  silk,  nor,  with  the 
exception  of  Professor  Wyman,  —  who  found  a  single  individual  among 
some  specimens  collected  at  the  South,  —  hfid  they  ever  seen  the  in- 
sect.  At  this  time,  too,  a  friend^  to  whom  the  whole  history  of  the 


*  Major  Si^arncy  Wales,  S5th  Massachtuetts  Volunteer  lofantry. 
t  Licat.-Col.  Charlea  B.  Fox,  56th  MaMaohnsetts  Volunteer  Infantry, 
t  Dr.  WUIism  Nicholi  of  Bosloii. 
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antlw  iiM  knom,  «xpreMad  his  eonfldent  belief  that  thu  new  lalkea 
pndact  eoold  be  Auide  of  eone  pTactioal  utility,  eepeciallj  in  view  ef 
die  anticipated  seardty  of  ordinarj  silk ;  and  it  fa  in  g;reat  meaaare  doe 

to  his  advice  and  asdstanoe  that  the  experiments  and  investigations 
recounted  below  have  been  made. 

The  only  mention  of  this  spider  is  in  the  Gerinan  work  of  C.  L. 
Koch,  "Die  Arachniden,"  where  in  Vol.  VI.  is  deacribed,  uinU  r  tlic 
name  of  Nephila  plumi'pes,  a  mutilated  female  gpecimen,  the  only  one 
ever  collected,  and  which  is  preserved  in  the  museum  of  J.  Sturm  at 
NurerriliiTL'-  This  description  and  its  accompanying  figure  are  very 
imju  i  ti !  t,  but  until  a  careful  comparison  can  be  made  between  the 
on;j;inal  specimen  and  some  of  my  own,  I  will  consider  the  latter  as 
representatives  of  N.  plumipes ;  though  an  aocurate  descriptioQ  and 
ore  shall  be  made  as  soon  as  poeaible. 

The  fdJowing  general  description  applies  only  to  the  females,  the 
males  being  very  small  and  of  a  different  color. 

Nephila  (plumipss  ?)  Koch*  A  large  and  veiy  elegant  q>ecie8  of 
NephUay  resembling  most  of  its  congeners  In  tbe  general  form  of  the 
body,  and,  like  N.  davipes  and  N.  fatcxculata^  possessing  peealiar  col* 
leetions  of  stiff  bairt  upon  tbe  legs,  bat  differing  irom  these  two  spedee 
in  that  these  hairs  aie  nuve  doeely  set  so  as  to  justify  the  German 
term  <*HaarbilrBte"  (Haii^nishes). 

In  general  the  oepalo-lhorax  is  black  aboTe»  bat  eoTered^  except  in 
•poli^  by  8ilTe(HX»lofed  hmrs.  Tbe  abdomrai  is  olive-brown,  ▼arioosly 
marked  with  yellow  and  white  spots  and  stripes^  On  the  first,  second, 
and  Ibiirth  pair  of  legs  ara  one  or  two  brushes  of  stiff  black  hairs  pdnU 
ing  outward  away  from  the  body.  The  length  of  the  body  is  one  and 
one  tenth  inehes,  and  the  spread  of  the  1^  from  two  and  three  fourths 
m  a  lateral,  to  three  and  three  fourths  mehes  in  a  longitudinal  direc- 
tion. ITie  length  of  the  body  of  the  male  is  about  one  third  of  an 
Inch,  and  his  general  color  is  brown.  His  palpi  are  ehibbed  near  the 
extramitiec,  and  end  in  a  sharp  pouit  taming  outward. 

With  the  exception  of  Ae  first  and  only  spedmen  disooveted  upon 
Folly  Iiland,  and  a  cocoon  found  on  James  Island,  I  have  met  with 
this  spider  only  upon  Long  Island  and  one  or  two  similar  bits  of 
land  in  the  vicinity.  Tbey  are  all  low,  sandy,  and  marshy,  covered 
with  palmetto  and  pine  trees,  uuinhubiied,  and  apparently  nev«r  before 
visited  b)  iKiLuralists. 

These  spiders  are  specially  abundant  upon  Long  Island,  and  are 
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found  in  Uuge  geometrical  websi  tiro,  three,  or  ibnr  feet  b  dianeter» 
stretched  between  shrabe  or  trees^  and  often  high  up  among  the  pines, 
so  as  to  be  oot  of  reach.  The  webs  are  strong  and  of  a  ydlow  color; 
and»  as  with  most  species  of  geometrical  spiders,  the  comentrie  circles 
are  elastic  and  stndded  with  nmnerons  visdd  g^boles,  whOe  Ae  radii 
and  other  parts  of  the  framework  are  cnnposed  of  dty  and  inelastic 
silk ;  bnt  with  this  species  the  distinction  between  these  two  portions  of 
the  web  consists  not  only  in  the  viscidity  of  the  former,  but  also  in  the 
color ;  for  while  most  of  the  couceiitric  circles  are  of  a  bright  yellow  or 
golden  hue,  the  radii  and  stay-lines,  and  aliio  every  eighth  or  tenth  circle 
(the  number  varies  in  different  individuals),  are  white  or  silvei  -i  uU)red. 
The  circles  are  very  near  together  in  proportion  to  the  size  of  the  in- 
sect, being  only  one  tliird  or  one  fourth  of  an  inch  apart. 

As  mi;:ht  be  inferred  from  tliese  fact*,  but  whicli,  so  far  as  i  know, 
has  never  V>erore  been  observ  ed,  this  spider  not  only  lias  the  power  of 
reguiatinj^  the  size  of  its  thread,  —  according  as  one  or  two,  or  three  or 
four  of  its  spinnerets  are  pressed  upon  the  surface  from  which  the  line 
is  to  extend,  or  as  a  greater  or  less  number  of  the  spinnerulcs  in  any 
one  spinneret  are  employed, — but  can  also  use  in  the  construction  of  its 
web  either  the  white  or  the  yellow  silk  at  will ;  for  of  its  two  principal 
pairs  of  spinnerets,  one,  the  anterior,  yields  the  yellow,  while  the  other 
or  posterior  pair  yields  the  white  silk.  Of  this  I  satisfied  myself  by 
carrying  the  thread  from  the  anterior  pair  of  spinners  upon  one  part 
of  a  spindle,  and  that  from  the  posterior  pair  upon  another  part,  guid- 
ing them  with  pins  while  the  spindle  was  in  motion ;  the  result  being 
the  formation  of  two  drcles  of  silk,  one  of  a  golden,  the  othw  of 
a  silver  color,  as  in  one  of  the  specimens  exhibited ;  moreover,  if 
while  both  threads  are  being  drawn  out,  they  are  shu^ened,  the  lower 
silver  thread  will-  wrinkle  and  Hy  up^  being  inelastic;  while  the  other 
will  oontnict  and,  within  certain  lunits,  preserve  its  direction. 

There  is  a  corresponding  difference  in  the  cobr  of  the  glands  wbicb 
secrete  the  gum  of  which  the  silk  is  formed ;  one  set,  the  more  numer- 
ous, bdng  yellow,  and  the  other  white. 

The  manner  hi  which  the  spider  deposits  the  globules  of  gum  on 
the  chrdes  which  she  wishes  to  be  visdd  is  not  yet  explained ;  at  any 
rate  this  same  yellow  silk,  when  cither  reeled  irom  the  body  of  the 
spider,  or  when  employed  in  the  formation  of  its  cocoon,  is  dry  and 
maeh  Im  elaitic  than  that  of  which  the  concentric  circles  are  composed. 

The  evolution  of  the  silk  from  the  spider  is  aliiiost  wholly  a  mechan- 
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ieal  prooeM^  md,  bejrood  a  certain  exgmuaxai  of  the  parte,  by  separaft* 
ing  the  •ptnneia  from  each  other,  the  only  ooDtrol  exerciaed  hj  the 
inseel  is  by  means  of  ila  binder  l^e,  the  tips  of  which  senre  to  guide  • 
Ifae  thread,  and  by  grasping  it  to  control  the  evolution.  I  have  never 
been  able  to  reel  out  OTor  three  hundred  yards  at  once  fiom  a  single 
spider;  but  on  opening  the  abdomen,  the  glands  are  found  still  to  OOO" 
tun  more  or  les^  gum.  Upon  three  successive  days  I  obtained  equal 
quantities  of  silk  s  so  that  i^  as  now  seems  probable,  the  emission  of 
the  silk  is  purely  mediamcal,  then  a  certun  degree  of  preparation  is 
necessarj,  after  it  is  secreted,  before  it  is  ready  for  use. 

The  diameter  of  the  silk  as  spun  by  the  insect,  or  as  reeled  from  it, 
varies  from  one  six-thousandth  to  one  thousandth  of  an  inch ;  *  it  is 
exceedingly  strong,  more  80  in  proi)ortion  to  its  bulk  than  that  of  the 
silk-worm  ;  iia  is  natural,  since  the  apider's  thread  is  nuide  up  of  huu- 
.  dreds  and  even  thousands  of  minute  fibrils,  while  the  coiniaun  silk 
is  single.  The  largest  threads  are  those  composing  the  outrr  layer 
of  the  cocoons,  but  these  are  evidently  compound,  and  each  ot  the  two, 
three,  or  four  strands  is  apparently  such  as  proceedn  from  the  single 
f*pinners;  the  minute  fibrils  of  whirh  have  united  at  once  on  leaving  the 
spinueniles,  so  as  to  form  the  t  idijiary  siikea  fibre  which  generally 
appears  simple  under  the  microscope. 

The  habits  of  this  spider  are  very  uileresting.  It  seems  to  obey 
three  principal  instincts :  first,  to  ascend  ;  second,  to  seek  the  light, 
whether  natural  or  artificial ;  and,  third,  to  maintain  a  position  with  the 
head  downward.  It  has  eight  eye-spots,  but,  so  far  as  I  have  observed, 
it  can  only  distinguish  light  from  darkness,  and  is  not  able  to  sec 
objects.  There  is  not  here  space  to  give  in  detail  an  accountof  all  that 
I  observed  in  case  of  several  which  made  their  webs  in  my  room  in 
South  Osrolinai  but  all  seons  to  indicate  that  these  sjaders  do  not 
as  the  term  is  genially  understood  $  the  tonch  is,  however,  vety 
acute,  and  is  ezennsed  by  the  palpi  and  by  the  tips  of  the  legs,  .spe- 
cially the  anterior  pair-  Unlike  some  other  geometrical  spiders,  it  seizes 
its  prey  at  once  in  its  jaws,  and  never  envelopes  it  in  a  silken  net  till 
it  has  eiqiiired.  The  sense  of  hearing  is  evidently  very  acute. 

It  is  veiy  quiet  in  its  disposition,  and  never  leaves  its  web  unless 
molested.  Tiw  female  builds  the  web,  and  even  carries  the  male  cm 
her  bade  or  bettjr  when  moving  about;  she  never  attempts  to  bite 
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unleM  proruked,  and  may  be  •offered  to  run  over  oiA>*4  pcMoo  wllk 

Pednps  the  most  lemiikable  fiwt  in  eooneelioB  with  tUa  spidar  ii^ 
that  it  eaa  be  fid  and  wUtnd  ^  hmidt  %  live  flj  held  to  ita  jawa  ia 
aaiaed  aa  aoon  aa  a  bnta  makea  tia  pmenee  knowiis  ao  alao  a  bit  of 
ebiekeB4iYer,  if  touched  to  the  jawai  and  if  a  drop  of  water  be  pre* 
aeated  en  a  cameTa-hair  penci],  it  wiU  be  leadOy  taken  and  gcadaallj 
awattowed.  It  ia  evideat  tliat  the  i^ideni  drink  the  drapa  of  water 
whieh  are  left  in  the  web  from  the  tain  or  dew;  and  thejtliriTebeatitt 
a  moiflt  atmosphere. 

The  ftmale  laja  four  or  five  hundred  eggs,  half  aa  laige  aa  a  ]^*a 
head,  and  slightlj  agglutinated  together  in  a  roonded  maa%  whioh  ia 
Becured  on  the  lower  (dde  of  a  leaf  by  a  atrong  aiDcea  eoooon  of  loose 
textnre,  and  varying  in  color.  Many  of  the  eggs  which  were  laid  by 
my  spiders  iu  September  were  hatched  in  about  thirty  days.  Tlic 
young  differ  much  from  the  adult  ia  lonii  and  color ;  and  the  changes 
which  they  pass  through  iu  growth  will  prove  a  most  interesting  branch 
of  the  subject  The  young  do  not  leave  the  cocoou  lui  bOiae  time ;  and 
even  after  they  have,  are  more  or  less  gregarious,  —  always  keeping  in 
<X)mpanies,  and  preserving  good  order  while  moving.  They  need 
water,  and,  if  not  supplied  with  food,  are  prone  to  eat  one  another. 
If  properly  attended  to,  they  grow  quite  rapidly;*  ami  although  at 
first  they  make  only  an  irregular  web  in  common,  yet  after  they  have 
attained  a  length  of  half  an  inch,  Uiey  will,  if  separated,  oonstmot 
regular  geometrical  webs. 

In  a  state  of  nature,  not  many  over  one  per  cent  of  the  spiders 
which  are  hatched  live  to  maturity  j  ao  that  the  qaeation  of  a  practical 
▼aloe  of  this  silk  depends  open  the  success  of  the  attempts  to  preTcnt 
this  deatmction,  which  is  apparently  doe  to  their  own  Toradty,  to  the 
elements^  and  to  other  isaeeta. 

Bfneh  mere  might  be  i^elated  eoooendng  the  habita  of  the  inaeet, 
of  the  manner  of  keeping  and  feeding  the  yoong,  of  the  means  of 
aeenring  the  spider  while  its  silk  ia  obtained,  and  of  the  varioua  appa* 
ratna  empkyed ;  hot  I  am  ao  imprsssed  with  the  peenliaritiea  tbua  far 
obserred  in  themselves,  and  with  the  beaotj  and  strength  of  the  silk, 
that  if  tune  and  meana  penult  I  ahall  oontmne  the  inquiiy  as  fiur  aa 
possible.  And  haTing  now,  aa  I  hope,  eatabli^bed  my  claim  to  the 
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discovery  of  this  new  method  of  obtaining  a  silken  material,  (namely, 
by  a  peeling  or  circular  motion  applied  to  the  insect  itself,)  I  will  defer 
to  a  future  occasion  a  im  rf  complete  account  of  the  spider,  of  its  hab- 
its, anatomy,  and  embryology,  and  of  the  various  qualities  of  its  silk, 
with  whatever  conclusion  can  be  reached  concerning  the  pmcticability 
of  renrin?  the  young;  and  also  how  far  it  is  possible  to  apply  the 
game  process  to  the  silk-worm,  and  other  siik-produciog  larv». 


Deoember  12, 1865.  —  Monthlt  MEEiiNa. 
The  Fhbbidbrt  in  the  ohair. 

A  letter  was  read  from  Ifr.  Samuel  Eliot  in  aeknowl- 
edgment  of  his  election  into  the  Academy ;  also  letters  rela- 
tiTc  to  exchanges. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Dr.  John  Liudley  of  London,  of  the  Foreign 
Honorary  Members. 

January  9, 1866.  —  Monthly  Mesiing. 
The  FB88IDBNT  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Colonel  James  Duncan  Graham  of  the  Besi- 
dent  Fellows,  formerly  an  Associate  Fellow. 

A  memoir  by  Professor  Child  was  presented  by  title,  namely, 

Bemarks  on  the  Language  of  Gowet*B  Confessio  Atnantis  : 
a  Sequel  to  Observations  on  the  Language  of  Ghaucery  printed 
in  Vol.  VIU.  of  the  Memoirs  of  the  Academy.'* 

Professor  Cooke  made  the  following  communication :  — 

Oh  the  Aqueous  lanes  of  the  Solar  Sjpeetnm*   By  Jobuh 

P.  COOKB,  Jb. 

A  CAREFUL  examination  of  the  solar  spectrum,  continued  during  sev- 
eral months  with  the  spectroscope  described  in  a  recent  article  of  the 
VOL.  vu.  8 
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American  JcmmtU  of  Scifincat*  hw  lod  ne  la  the  mcIiMlon  that  b  very 
laige  wmhtir  of  the  more  fomi  linee  €f  the  eolar  ipeotmm,  Ullwito 
known  amply  as  mr  linea^  are  dne  odelj  to  the  ogvwiif  mqpcir  of  oar 
alr»  and  henoe  theft  the  abaocptiai  ef  the  lominoua  lolar  raja  fay  the 
atmmphere  U  at  leait  ehieflj  owing  to  the  aqneooe  vapor  wUdi  it 
eoatajna. 

The  aiipearaaoe  of  the  Fraanholbr^s  liae     eetn  ante  pteeieelj 

Che  mme  oooditaona,  hoi  with  increasing  quantitiee  ni  aqneoos  vapor  in 
the  atmosphere,  is  shown  in  Figures  1,  2,  3,  and  4.  The  D  line  is 
selected,  becanse,  being  a  favorite  test  ol\je€t  for  the  spectroscope,  its 
general  appearance  is  well  known  to  all  observers.    But  even  more 

marked  changes  than  those  here  illu.-trated  liave  been  noticed  in  oLher, 
although  chiefly  in  contiguous,  portioua  oi  lite  solar  spectrum. 

These  changes  attracted  luj  attention  from  my  curliest  ob^er^'ations 
with  the  spectroscope  ;  but  with  my  first  instrument,  and  the  bisulphide 
of  carbon  pri-ms  then  employed,  it  was  almost  impossible  to  eliminate 
the  effects  wliich  might  be  caused  by  the  variations  in  the  condition  of 
the  instrument  itself ;  and  as  the^c  were  known  to  be  very  great,  it 
was  posfibic  (hat  they  might  account  for  all  the  variations  observed. 
With  the  improved  inftmment,  however,  just  referred  to,  absolute 
constancy  of  action  is  obtained,  aod  all  merelj  instromental  Taria* 
tions  aToidedi 

A  peculiar  condition  of  the  atmosphere  gave  the  first  clew  as  to  the 
cau<:c  of  the  changes  under  consideration.  The  weather  on  the  17th 
of  November,  1865,  at  Cambridge,  Massachusetts,  was  very  unusual 
even  for  (hat  peculiar  season  known  in  New  Jfiogland  as  the  Indian 
Sommer.  At  noon  the  temperatore  on  the  east  sHo  of  my  laboralofy 
was  70**  F.,  whBe  the  wel-balh  thermometer  indicated  66%  sbowmg  an 
amomit  of  nunsture  in  the  atmoe|iliere  equal  to  6^7  grams  per  cubic 
foct  At  the  same  time  the  atmosphere  was  beautifully  clear,  and  the 
sun  shone  with  its  ftiU  splendor.  I  have  never  seen  the  aqueous  lines 
of  the  speetrom  more  stron^y  defined  than  they  were  on  this  day;  and 
the  total  number  of  lines  visible  in  the  yellow  portion  of  the  spectrum 
was  at  least  ten  times  as  great  as  ere  ordinarily  seen.  The  appear- 
ance of  the  D  fine  on  that  day  is  shown  in  Fig.  4.  Between  the  two 
fhmiliar  broad  lines  D|  and  there  were  eight  sharply  defined  lines  of 
unequal  intensity,  which  is  only  very  imperfectly  represented  by  the 
woodcok  In  addition  to  these^  on  the  more  refrangible  side  of  the  space 
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betwaen  the  two  D  linee,  there  wai  a  fiunt  bot  broad  oebtiknia  band, 
bardj  reBolvable  into  Hoet  of  stOl  tmaUer  magnitade.*  It  b  impqa- 
tibla  lo  rapieseiit  this  bud  aeearately  with  a  woodeot;  and  Che  shaded 
broad  band  marked  k  on  the  right-hand  side  of  Fig.  i  onlj  aerree 
to  indicate  its  poBition  and  approximate  breadth. 

The  26th  of  December  was  aL*o  a  warm  day  for  the  season,  with  a 
brilliant  sun.  At  one  o'clock,  P.  M.,  the  dry-bulb  therraometei  marked 
55',  the  wet-bulb  50**,  and  hence  the  amount  ot  moisture  in  the  atmos- 
phere wa.<  3.76  grains  per  cubic  foot.  The  appearance  of  the  D  line 
at  iln>  liiiie  if  shown  in  Fig.  3.  Two  of  the  lines,  ij  and  0,  and  the 
nebulous  band  k,  seen  on  the  17th  of  November,  were  iiniMble.  and 
moreover  tlie  proup  of  three  lint  <  fi  f  (  on  the  left-hand  side  of  the 
figure  w<  jc  <i[ily  just  witliin  the  limits  of  viiiibility. 

On  the  2.0th  of  December  only  two  lines  were  visible  within  the  D 
line,  marked  a  and  ^.  in  Fig.  2,  and  the  last  of  these  was  quite  faint. 
The  temperature  at  thr  rime  of  observation  was  40";  the  wet-bulb 
thermometer  indicated  40'',  and  the  amoaat  of  moisture  hi  the  air  was 
2.42  grains  per  eabic  foot.  The  iky  was  clear  and  the  sun  brilliant. 
Laatly,  oil  Jaouaiy  5tb,  1866,  one  of  the  clear  cold  days  which  are 
10  common  in  our  climate  during  the  winter,  only  the  single  line  a 
was  visible  within  the  D  line,  as  is  shown  in  Fig.  1.  At  the  time  of 
obserrationy  near  noon,  the  dry-bnlb  thermometer  marked  10%  the  wet- 
bulb  9%  and  hence  the  amount  of  moisture  m  the  atmoephere  was  only 
0.81  of  a  grain  per  cubic  foot.  The  son,  howeTer,  was  as  brilliant  as 
in  either  of  the  pfenoos  cases.  The  D  line  also  appeared  as  in  Fig.  1 
on  the  8tii  of  Jannaxy*  1806,  when  the  thermometer  at  noon  stood  at 
10*  below  aero  Farenbeit,  and  when  the  barometer  attamed  the  un- 
exampled height  of  81  inches. 

The  above  figures  have  been  drawn  so  as  to  show,  as  nearly  as  pos- 
stble,  the  r^alive  intensity  of  the  different  lints  under  diflhient  atmos* 
pheric  conditions.  As  no  accurate  means  of  making  the  eomparison 
are  yet  known,  I  Was  obBged  to  depend  upon  tay  eye  alone,  and  small 
differences  at  diflforsnt  times  of  observatuiin  may  easUy  have  escaped 
my  notice.  Ibdeed,  I  should  have  been  liable  to  great  error,  were  it 
not  for  the  fact  that  one  of  the  lines  within  the  D  line,  marked  o  in  all 
the  figures,  does  not  vary  in  intensity,  and  served  as  a  constant  stand- 
ard in  making  the  observations.   This  is  the  only  line  which  is  given 

a  We  Qie  this  word  h>  tbe  nne  mom  in  which  it  b  ued  bj  asaronomen  with 
reftrance  to  the  fixed  suus. 
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Januarji  Hh,  1866. 

Tnaperatnn  VP  F. 
Dtw-Pioint  F. 

Pio.  I. 


Weight  of  Tftpor  \ 
in  I  cab^  foot  >  081  git. 
of  atr,  ) 


25I&,  1866. 


Tamperatare  iiffi  F. 
DMr-FiriiitM<»4F. 

Fio.  2. 


Weigllt  of  vapor  \ 

in  1  cubic  loot  >  gn^ 
of  air,  ) 


December  86(A,  1865. 

Ttmpaatm  65^  F. 
Beir-FSoiiit  46o.S  F. 

Fio.  3. 


Weight  of  vapor  \ 

in  I  cabie  loot  [  3,76  gf». 
of  air,  J 


November  17  th,  1865. 

Tenperatave  70*>  F. 
Dew-Fbim  64».0  F. 

Fia.  4. 


Weight  of  vapor  \ 
in  I  gabk  foot  >  6.57  gri* 
of  air,  ) 
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l(f  Eidioffm  bis  chart  of  the  aolar  speetram  between  the  two  Dlinea, 
and  it  is  referred  hy  lum  to  tlie  Kiekel  Y9fOT, — as  the  D  lines  them- 
sslves  are  to  the  Sodium  yapor,  in  the  son's  atmosphere.  It  is  an  mip 
doubted  solar  iane,  and  bas  been  drawn  witb  the  same  strength  in  all 
the  figures  in  order  to  show  that  it  is  bivariable. 

With  a  yery  diy  atmosphere  the  line  a  is  the  00I7  one  wbidi  ap- 
pears witiun  Uie  D  lines,  as  shown  in  Fig.  1.  With  a  slightly  greater 
amount  of  vapor  the  line  ^  makes  its  appearance.  As  the  amount  of 
vapor  continues  to  increase,  thi;;  line  becomes  more  and  more  prominent, 
until  at  last,  as  shown  in  Fig.  4,  it  is  even  more  intense  than  the  line  a. 
A  careful  couipai  isun  ul  these  two  lines  might  indeed  serve  as  an  approx- 
imate measure  of  the  amount  of  vapor  in  the  atmosphere  ;  and  a  series 
of  comparisons  made  under  the  same  coudiiions  at  ditTercnt  heights 
would  ^ve  data  for  determining  the  law  according  lo  wliich  the  amount 
of  ^  a[)(»r  decreases  with  the  elevation  above  the  sea  level. 

Ail  the  aqueous  lines  change  in  intensity  like  the  line  ^.  They  are 
first  seen  very  faintly  when  the  amount  of  vapor  in  the  ;iif  ranches  a  defi- 
nite point,  varying  for  the  different  lines,  and  gradually  gain  in  inten- 
sity as  the  amount  of  vapor  increases.  Thus  the  group  of  three  lines 
d  c  C  do  not  appear  in  Fig.  2,  are  barely  visible  in  Fig.  3,  but  become 
TOiy  mariced  in  Fig.  4.*  The  lines  9  and  B  and  the  nebulous  band  k  do 
not  appear  ontil  the  air  is  very  moist;  and  eyen  when  it  contains  6.57 
grains  of  yi^ior  per  cubic  foot,  they  are  still  very  faint  Under  yet 
mcHre  nnnsoal  atmospheric  conditions  they  will  undiMibtedly  become  . 
more  intense,  and  we  shall  then  probably  be  able  to  completely  resolye 
the  neboknis  band  and  ooont  the  lines  of  which  it  consists. 

It  is  hardly  necessaiy  to  repeat,  that  the  exampliw  here  giyen  are 
selected  from  a  large  nnmber  of  obseryations.  Doring  the  cold  diy 
weather  of  winter  the  appearance  of  the  D  line  is  nnilbrmly  as  shown 
in  Fig.  1,  the  line  fi  only  ooeasionaUy  appearing  when  the  atmosphere 
becomes  more  moist.  Doling  the  warm  weather  of  smnmer,  when  the 
absolate  amomit  of  moisture  in  the  air  is  in  almost  all  cases  greater 
than  in  whiter,  the  appearance  of  the  D  line  is  as  nniformly  that 
shown  in  Fig.  8.  It  is  only  yery  rarely  in  the  dry  climate  of  New 
England,  eyen  during*  the  snmmer,  that  all  the  lines  shown  in  Fig.  4 


•  With  an  incrotL>iiiij;  quantity  of  vapor  in  the  atmosphere  the  line  y  of  Fi^;.  3 
is  seen  More  the  gruii])  of  lines  i  f  (,  and  an  intermediate  figure  between  2  and 
3  might  be  given  ibowing  only  the  lines     ay  ^  D^. 
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are  visible ;  and,  as  already  stated,  I  never  before  saw  them  80  sbarplj 
defined  as  on  the  17tfa  of  Nov<ember  last. 

Several  oonditions  must  eyidently  concur  in  order  that  the  aqueout 
lines  should  be  developed  in  their  gteat^t  intensity.  In  the  first  place, 
the  air  must  be  charged  with  vapor  not  only  near  the  surface  of  tha 
earth,  but  also  througii  a  groat  height  of  the  atmosphere.  Local  causes 
might  greatly  increase  the  amoont  of  moisture  in  the  lower  strata  of 
the  ataK)sphere»  aad  afioct  powerfiiUj  the  hygrometer,  which  mM 
notf  to  tho  Banc  extent  at  leaat,  inflaeDce  the  iadiQalioiu  of  the  spectro* 
aoope.  In  the  aeoond  plnoe^  other  thfaiga  being  eqaei,  the  iatenalj  of 
the  aqoeoee  lines  most  be  etrengthened  \if  ineieaaiBg  llie  kngUi  of  the 
path  of  the  son's  leys  tbioiigh  the  aitmeapfaere»  and  this  Is  the  knger 
the  lower  the  altitnde  of  the  son.  But  dien,  again,  the  intansitfof  the 
light  has  each  an  nnportant  inflaenoe  on  the  deHnition  of  the  ]ines> 
and  the  slightest  base  in  the  atmosphere  so  greatly  impaurs  tiieir  dii^  ' 
tindneas,  that  I  haTe  generally  firand  dat  the  aqeeooa  lines  are  seen 
best  when  the  son  is  near  the  aeiidiaii.  Heneei  with  an  equal  amonat 
of  moisture  in  the  atmospherei  the  late  autumn  may  be  a  more  Ihvofw 
able  season  fer  seeing  the  aqueous  lines  then  the  snaMMr;  Ibr  then 
not  only  must  the  solar  raysy  when  most  brilliant  at  noon,  tnavetve  a 
greater  eoctent  of  air,  but,  moreover,  the  etmosphere  at  this  time  is 
usoaUy  dearer,  and  the  reflected  beam  of  light  which  enters  the  spec- 
troscope is  at  times  more  brilliant  than  when  the  sun  attains  a  higher 
elevation  and  the  light  is  reflected  under  less  favorable  conditions. 

In  the  examples  ciuxl  abovo,  the  comparihions  were  made  under  as 
nearly  as  possible  the  same  conditions,  so  iu>  to  eliminate  all  causes  of 
variation  except  the  one  under  consideration.  D&ys  were  selected 
when  the  atmosphtire  was  peilectly  (-lear,  and  the  sun  -  H^t,  so  fjur 
ae  I  could  judire,  equally  brillinnt.  Moreover,  the  positirm  ut  the  speo- 
trn-(  (i{K'  ;uh1  mirror  remfiiT;^  il  unchanged  during  the  wholr  time.  Tliis 
mirror,  which  is  used  Tor  reilccting  the  sun's  light  njxui  the  slit  of  tlic 
spectroscope,  is  so  arranged  that  it  can  be  turned  mlo  any  position  by 
the  observer  while  his  eye  is  at  the  eye-piece  of  the  spectroscope,  and 
it  was  always  carefully  adjusted  at  each  observation  to  the  position 
of  best  definition.  The  manipulatioo  of  the  mirror  is  fully  as  impor- 
tant in  the  use  of  the  spectroscope  as  it  is  in-  microsrnpy. 

It  will  be  of  course  understood  that  the  power  of  develoi)iii;:  these 
fiunt  aqueous  lines  depends  very  greatly  on  the  optical  capabilities  of 
the  spectroscope,  and  that  the  figores  hero  given  are  relative  to  the 
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oHlnmMBt  QBod  in  tbe  ob«6ryati<aM.   This  initaneiit  bM  been  ftoOy 

described  in  the  article  already  cited.  It  is  sufBoient  for  the  present 
porpose  to  state  that  it  is  provided  with  nine  flint-glass  prisms*  of  45* 
rtiniciiiig  angle,  which  bend  the  rays  of  lifjht  corresponding  to  the  D 
line  through  an  angle  of  2G7°  37'  50",  and  that  corresponding  lu  the 
Hi  line  through  an  angle  of  280°  42'  20",  when  each  passes  through 
the  prisms  at  the  angle  of  minimum  deviation.  The  dispersive  power 
of  the  instrtiment  for  these  two  rays  i»  therefore  equal  to  13''  4'  30", 
and  the  rays  corresponding  to  the  two  1)  !ine^  are  fiopnmffd  1'  10". 
The  object-glasses  of  the  two  teiescopea  of  tiiis  spectroscope  are  2|- 
inchee  in  diameter,  and  have  a  focal  length  of  15|  inches,  and  Ifi'stly 
the  size  of  the  prisms,  and  of  the  various  parts  of  the  instrument,  is 
adapted  to  these  dimensions.  With  a  more  powerful  instrument  a 
kiger  number  of  aqueous  linea  would  be  seen  under  the  same  atmot- 
pterie  cooditkms.  The  Oambridge  instrument  has  a  set  of  mlpiiid*  of 
curbon  prifms  wlu'ch  disperse  the  Hght  nearly  twice  «B  maoli  as  the 
flint  prisms.  The  sulphide  of  carbon  prisms  are  very  variable  in  ^eir 
action ;  bat,  under  the  beet  otmditions,  they  might  show  the  D  line  at 
k  Fig.  8,  wlm  with  the  flint  prinae  it  would  i^peer    in  Fig.  2* 

The  6cte  staled  in  tfiift  peper  Miy  neooaat  Ibr  the  diecgapeadei  hi 
the  rpprpewiitetiflm  which  lUflhiwit  obeervete  hsre  given  of  die  D  Hue* 
Soott  thna  alnee^  Mr.  Geaeiet,  of  London,  gave  in  the  Chemiflal  Newa 
a  reproientalion  of  tlie  D  ttne  as  seen  widi  Us  initnnneni,  diowlng 
eeveni  liaea  in  addition  to  those  seen  by  myself  and  other  obeerven. 
On  visitittg  tlie  Kew  oheeiTatocy,  in  the  sammer  of  1864^  I  was  sm^ 
prised  Id  flod  that  this  instroinent  was  Isss  powwftil  than  the  one  I  was 
then  nsings  and  I  atoo  learned  that  these  lines  were  only  seen  on  a 
single  oeeasioa.  The  moiat  eHmale  of  Engiaad  is  tbe  evident  expli^ 
nataoii  of  the  additioaal  lines. 

JkM  I  stated  at  Ae  flnt  of  dus  paper,  the  D  Hne  has  been  selesied 
simply  to  illustrate  a  general  truth.  The  development  of  aqueous 
lines  in  contiguous  portions  of  the  spectrum  is  even  more  marked  than 
in  the  exceedingly  limited  portion  here  represented.  Indeed,  as  has 
been  alii?a<ly  intimated,  the  number  of  these  lines  seen  in  the  yellow 
r^oo  of  the  spectrum,  on  the  17  th  of  November,  was  at  least  ten 


*  These  prisms  were  famished  by  the  American  Academy  from  die  incoms  of  ths 
Kumford  Fand,  appropriated  for  investigations  on  li^ht  and  heat.  SeePnMMdillgt 
of  ihA  AsMrioaa  Academy,  Annual  Meetings  Ma/  24th,  1M4. 
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times  as  groat  as  that  of  the  trae  solar  lines.  That  part  of  tlia  toHow 
of  the  spectrum  which  lies  on  the  more  refrangible  nde  of  tibe  D  line, 
and  in  wfatdi  during  drj  weather  onlj  a  oomparatiTelj  few  lines  can 
be  distingniilied,  was  then  as  tluekly  crowded  with  lines  as  the  bine  or 
the  violet,  hot  the  lines  were  of  ooone  ftr  less  intense. 

Professor  l^ndal,  of  London,  has  shown  by  a  remaikable  series  of 
experiments  with  the  thenn^mnltipfier,  not  only  that  aqueous  vapor 
poweriully  absorbs  the  obscure  thermal  rays,  but  also  that  the  demen- 
taiy  gases  of  the  atnkosphere  exert  little  or  no  action  upon  them.  IhaTO 
endeavored  to  establish  in  this  paper,  from  direct  observations  with  the 
spectrosoopef  a  similar  truth  in  regard  to  the  luminous  rays.  It  has 
been  estimated  by  Pouillet  and  others  that  about  one  third  of  the  solar 
rays  intercepted  by  the  earth  are  absorbed  in  passing  through  the  at- 
mosphere; and  it  now  appears  that  aqueous  vapor  is  a  most  important,  if 
not  the  chiefs  i^nt  in  producing  this  result.  It  is  impossible,  however, 
from  any  data  we  yet  possess,  to  determine  how  great  a  power  of  absorp- 
tion is  exerted  by  the  oxygen  and  nitrogen  gases  which  constitute  the 
great  mn^is  of  our  atmosphere.  I  have  shown  that  a  very  Great  many, 
and  I  liHve  no  doubt  that  almost  all,  the  linea  hitherto  distinguished  as 
air  lines  are  simply  aqueous  lines  ;  but  it  is  very  ditBcult  tx)  distinguish 
atmospheric  lines  from  the  true  solar  lines,  and  our  kru  v,  IrdL'e  of  the 
first  is  as  yet  very  incoin[)iete.  It  still  remains  to  make  earetul 
oompansons  throughout  the  whole  extent  of  the  spectrum,  before  we 
can  absolutely  determine  the  relatiTd  absorbing  power  of  the  different 
constituents  of  our  atmosphere. 

One  other  inference  from  the  facts  here  developed  is  worthy  of  notice 
before  closing  this  paper.  It  has  been  for  some  time  suspected  that  the 
bine  color  of  the  sky  was  in  some  way  connected  with  the  vapor  in  the 
atmosphere;  and  it  is  a  &ct  of  common  observation,  that  this  odor  is 
more  intense  daring  the  moist  weather  of  scunmer  than  during  the 
more  diy  weather  of  wintw.  Hie  distribution  of  the  aqneoos  lines 
throaglbi  the  solar  spectrom  not  only  confirms  the  opinion  previously 
entertained,  bat  also  points  to  the  cause  of  the  color.  So  fer  as  my  ob- 
servations have  extended,  the  aqueous  lines  are  ahoost  wholly,  if  not 
completely,  confined  to  the  less  refrangible  portion  of  the  spectrum. 
Here  they  are  found  in  vast  numbers,  and  I  am  not  positive  that  they 
exist  anywhere  else.  If,  then,  the  aqueous  vapor  absorbs  most  power- 
feUy  the  yellow  and  red  rays  of  the  spectrum,  the  bine  color  of  Uie  sky 
is  the  necesiaiy  resnlL  The  oolor  is  therefore  dne  to  simple  absorption. 
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and  not  to  repeated  reflectioiu  from  the  mrfiwe  of  drops  of  water,  te 
some  phyneisla  have  soppoeed. 

As  can  readily  be  leeiit  Uie  aqneoue  linee  of  tiie  aolar  speetram 
present  a  veiy  wide  fleU  for  mTertigetaoa,  bot  one  whieh  ean  onlj  be 
eeltimed  under  peeoiiar  atmoipberiG  conditioni.  This  paper  la  00I7 
intended  to  open  the  oalgeet.  I  hope  to  be  able  to  oootimie  the  itody 
on  every  &vonbla  oppoitoni^,  and  eball  take  pleaeure  in  ooaunnnioal- 
ing  any  ftitore  resolla  to  this  Aeademy. 

PxofesBor  Ghftrles  W.  Mot  exhibited  to  the  Academy  a  dy- 
namometer invented  by  Ur.  S.  P.  Buggjles,  the  Curator  of  the 
Muaeum  of  the  Inatitate  of  Technology. 

**  This  new  lUid  admirable  invention  accomplishes  two  objecta ;  — 
fii^t,  it  measures  the  exact  amount  of  power  which  is  bein":  consumed 
in  drivmg  a  single  machine,  or  any  number  of  mactnnea,  at  any  instant 
of  time,  indicating  every  change  in  the  force  required,  as  tlit  work  ihme 
by  the  machines  varies  from  instant  to  instant ;  secondly,  tha  a[)pur;Uu8 
adds  lip  and  registers  the  total  amount  of  power  which  has  been  used 
hy  any  iimcJiin**,  or  set  of  maf'hine^?,  diirinfj  a  day,  a  week,  a  month 
or  any  desired  time.  The  apparatus  may  he  thus  described.  The 
pulley,  from  which  the  power  is  taken,  is  attached  to  the  shaft  by  the 
intervention  of  a  spiral  spring.  One  end  of  this  spring  is  secured  to 
the  sbafti  and  the  other  end  to  the  hub  of  the  pulley.  The  lateral  mo- 
tion of  the  piiUey  upon  the  shaf^  is  prevented  by  a  collar  on  either  side 
of  the  pulley.  On  the  inside  of  the  hub  is  oat  a  screw  of  about  three* 
inch  pitch,  that  is,  a  screw  which  makes  a  oompleie  turn  within  a  die- 
tanoe  of  about  three  inches  measured  on  the  axis  of  the  hob.  A  reo- 
tanguhur  slot  is  cat  out  of  that  part  of  the  shaft  which  Ues  within  the 
hub  of  the  pnlley,and  in  this  sbt slips  backwards  or  fiirwardaa  pieoe  of 
metal  whieh  predsely  fits  the  slot  From  eadi  side  of  this  small  piece 
of  metal  there  pnjects  beyond  the  surface  of  the  shaft  a  small  portion 
of  the  male  screw  which  exactly  fits  into  the  screw  cat  in  the  interior 
of  the  hub  of  the  pulley.  If  there  be  no  resistance  at  all  to  the  mo- 
tion of  the  pulley,  the  shaft,  spring,  and  pnEey  will  all  slait  together,  and 
revolve  together.  But  if  a  resistance  be  oifered  to  the  motion  of  the 
pulley,  the  shaft,  and  with  it  the  piece  of  metal  which  slips  in  the  slot, 
will  stact  first,  and  the  pulley  will  move  only  when  the  strain  caosed  by 
the  twisting  of  the  spring  is  sufficient  to  oreroome  the  resistance  ap- 
plied to  the  ttircumfereuce  of  the  pt|(ley.  But  if  the  piece  uf  metal  in 
VOL.  VII.  9 
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the  dot  iMgia  to  totn  while  the  hubof  thepoUfij  ii  BtatioDarj^,  the  pieee 
most  more  laterally  withm  the  slot,  heiog  fbvoed  hj  the  eerew.  If 
the  pulley  etart  a  quarter  of  a  torn  later  than  the  diaft,  the  pieee  will 
Dove  hitenUlj  three  qnarteri  of  an  hieh;  if  the  pulley  start  a  half  • 
tarn  later  than  the  ihaft^  the  piece  wiU  move  laterally  an  inch  and  a 
half.  The  lateral  motion  of  the  piece  in  the  ikt  is  proportional  to  the 
retardation  of  the  pulley,  and  this  retardation  b  proportional  to  the 
strain  upon  the  belt  which  passes  over  the  pulley,  and  oonvejs  the 
power  to  be  need.  To  the  movable  |deoe  in  the  dot  is  connected 
a  small  ronnd  rod,  which  runs  out  through  the  centre  of  the  main 
shaft  and  projects  some  little  distanoe  beyond  it  On  the  end  of  this 
rod  is  a  circular  rack  of  teeth,  in  which  plays  a  pinion,  on  whose  shaft 
is  a  hand  moving  over  a  dial-plate.  By  applying  strains,  meju^ured  by 
standard  scales,  to  the  belt  which  passes  over  the  pulley, —  as  a  strain 
of  ten  pounds,  fifty  pounds,  one  hundred  pounds, —  it  is  easy  to  gradu- 
ate the  dial-plate  into  })ounds,  so  that  the  number  of  pounds  of  strain 
upon  the  belt  may  be  read  off  at  any  instant  by  a  mere  inspection  of 
the  dial.  The  mode  of  operation  of  this  part  of  the  apparatus  is  then 
as  follows  :  —  when  no  power  is  beinn  conveyed  from  thf  jiuUey,  shaft 
and  pulley  start  simultaneously  ;  there  is  no  lateral  motion  of  the  piece 
within  the  slot  and  its  connected  tckI,  and  the  hand  on  the  dial  points 
to  sero.  But  the  moment  that  power  begins  to  be  expended  in  driving 
the  madiinery,  the  strain  upon  the  belt  will  be  first  feh  by  the  spring 
which  ffiwinwft^  the  poUey  to  the  main  shaft,  and  the  spring  will  yidd 
in  proportion  to  the  strain ;  the  v(Tv.ct  is  to  let  the  shaft  make  a  small 
part  of  a  revolution  in  the  hub  of  the  pulley,  before  the  pulley  begins 
to  torn  and  keep  pace  with  the  shaft ;  the  rod  within  the  end  of  the 
shaft  is  tfaos  drawn  in  a  little,  the  hand  mores  over  the  dial>plale,  and 
points  to  the  exact  number  of  pounds  of  power  which  the  belt  is  con- 
▼ejing  from  the  pulley  at  the  instant  of  observation. 

The  registering  of  the  total  amount  of  power  delivered  from  the 
pulley  is  eflbeted  by  means  of  two  small  bdts  running  over  the  round 
rod,  which  prefects  beyond  the  end  of  the  main  shaft  and  carries  the 
index  hand  above  described.  These  two  small  belts  communicate 
the  motion  of  the  diaft  to  two  pandld  and  equal  wheds^  one  of 
which  bears  a  dud-plate,  and  the  other  an  index  hand  whush  moves 
over  the  dial-plate.  When  there  is  no  strain  upon  the  main  belt 
going  over  the  pulley,  the  two  wheels  revolve  at  the  same  rate,  — 
ndther  ginning  upon  the  other,  and  the  hand  remains  oooataotly 
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am  the  aame  flgnro  oa  the  dial-plaite ;  but  when  a  strafai  u  pat 
upon  the  belt  and  the  roond  rod  moTes  latenUy,  as  above  deaeribed, 
the  lateral  motioii  brings  a  conical  enlaxgement  of  the  rad  nader  the 
little  belt  which  moTcs  the  wheel  bearing  the  diat  The  dial-whed 
now  goes  filter  diaa  the  wheel  eanyiug  the  hand,  and  begins  to 
count  up  the  power  used.  The  greats  Ae  lateral  motion  of  the 
rod,  or,  in  other  words,  the  greater  the  power  transmitted  to  the 
working  machines,  the  larger  the  diameter  of  the  cone  which  comes 
under  the  belt  of  the  dial-wheel,  and  the  greater  the  pain  of  the  dial 
uj)on  the  hand.  The  wheels  of  both  dial  and  hand  ui  c  consUintly  re- 
volving in  the  direction  opposite  to  that  of  the  motif»n  of  the  hands 
of  a  watch-  The  belt  of  the  hand-wheel  runs  always  u^nm  the  rod, 
where  its  diamdcr  i?i  constant,  and  m  the  rod  moves  laterally  under 
tlie  little  bi'ltf,  ETuidea  are  necessary  to  kecj)  the  belts  themselves  from 
moving  lati  mlly  also.  The  proportions  of  the  cones  on  the  rod,  and  of 
the  two  wheels  which  ctirry  the  dial  and  the  hand,  can  be  so  adjusted 
as  to  make  a  difference  of  one  complete  revolution  between  the  motions 
of  the  hands  and  of  the  dial  indicate  a  delivery  of  ten  thousand  foot^ 
poonds,  or  of  ten  milliony  or  of  any  other  coDvenient  number,  and^  by 
a  system  of  gearing  analogoos  to  that  used  in  gas-metres,  any  desired 
amoont  ef  power  could  be  eonsecntiTely  regi  t  i<  d.  It  is  obvious 
that  the  registering  apparatus  takes  account  of  both  the  strain  and 
the  spee^  while  the  sample  index  fint  described  measures  only  the 
stndn. 

This  inatrmnent  is  at  onoe  elegant  in  desagp,  simple  and  therefore 
cheap  in  its  constractiony  easily  Teiified  and  prored  at  any  moment 
when  in  operatioo,  and  of  very  easy  application  to  any  machine^  or  set 
of  machines,  driven  by  hired  power,  whether  the  power  used  be  con* 
Btant  or  YaiiaUe  hi  amount.  The  instrument  admito  of  a  great  vanetj 
of  fbnns  a  the  one  described  above  ia  meant  for  the  end  of  a  shaft ; 
another  form  ia  so  aiiang^  as  to  be  attached  at  any  part  of  a  running 
shaft,  whOe  in  the  proportions  and  dimensions  of  the  scTeral  jHirb  there 
would  be  the  same  variety  as  in  common  scales,  which  are  large  or 
small,  coarse  or  ilne^  accoidiqg  as  they  are  meant  to  weigh  coal  or  pills, 
hay  or  ooan.  The  instrument  meets  a  presdng  want  Tea  and  sugar 
are  sold  by  the  pound,  gas  by  the  thousand  feet,  cloth  by  the  yard,  but 
aleam'^WOT  and  steam  and  air  en^nes  are  sold  by  guesswork,  or  by 
roi^  and  uncertain  rules,  on  whose  application  buyer  and  sePer  can 
seldom  agree. 
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Hereafter  iteam-^ower  can  be  idd  bj  the  thowand  or  milliim  fooU 
poiiiidB. 

Mr.  Buggies  does  not  patent  his  ^alaable  inveniioo. 
"  Dr.  Jeffiies  Wjmaa  presented  the  following  paper ;  — 

NoUs  on  the  Cells  of  the  £ee» 

It  ii  more  than  a  century  and  a  half  ainoe  Maialdi  atoned  the  finm 
of  the  eella  of  the  hire  bee»  and  described  them  as  hexagonal  prialbs 
with  trihedral  baaesi  eadi  fiuse  of  the  base  being  a  riiomb^  the  greater 
angles  of  which  were  109*  28',  and  the  lesser  70*  82'.*  Twenty-five 

years  later,  Reaumer,  the  most  admirable  of  the  observers  of  insect 
life,  with  the  view  oi  ascertaining  how  far  such  a  form  was  an  econom- 
ical one,  proposed  to  Koenig  the  following  problem, — "Of  all  hexago- 
nal cells,  having  a  pyramidul  base  composed  of  three  equal  and  similar 
rhombs,  to  determine  that  which  can  be  constructed  with  the  least 
amount  of  material."  f  It  is  a  part  of  the  hi«ton  of  tJii^  ^ulijeft,  that 
Koenig's  results  differed  irom  ihott  df  Maraldi  by  two  minutes  in  each 
of  the  angles,  the  former  havinp;  made  them  109°  26'  and  70°  34'. 
It  has  recently  been  stated  that  tlie  table  of  lo^rithms  used  by 
Koenig  had  an  error  which  would  exactly  account  for  the  difference. 

Admitting  an  error  of  two  minutes  in  each  of  the  angles,  still  tbe 
dose  correspond^oe  between  the  results  of  Koenig  and  the  measure- 
ments of  Maraldi  was  well  fitted  to  excite  the  wonder  and  admiration 
of  all,  and  fix)m  that  time  to  this  the  belief  has  prevailed,  that  the  in- 
stinct of  the  bee  enables  it  to  construct  sueh  a  cell  as  that  8on|^(  in 
fieanmer^s  problem,  if  not  in  all  caaes^  at  least  in  the  larger  portioa 
of  them,  withoat  sensible  error.  It  were  uiyast  to  keep  oat  of  sight 
the  fret,  tiuU,  however  correct  the  measuremeDts  of  Uaialdi  may  have 
been,  he  has  left  no  record  of  his  method  of  makiog  them,  and  farther- 
more,  the  poss&ilitj  of  measoring  the  an^es  of  such  a  stmetnre  as  the 
cell  of  .the  bee,  widumt  liafailitf  to  an  enor  of  one  or  two  degreea  in 
each  angle,  is  denied  by  competent  anthorities,  since  Hhe  angles  of  the  cell 
are  nowhere  sharply  defined  and  the  auifroes  are  not  strictly  planes.  | 

•  Mem.  Arnd  des  Science$,  1712. 

t  Memoirrs  pour  aervir  a  P Histoire  des  ImecUi,  Tom.  V.  p.  389.    Paris,  1740. 

t  The  &rst  persoa  who  appears  to  have  called  Maraldi 't»  ineaaaremeots  in  qaes- 
tlsn  lies  ITste  BosQorieh,  *'«fao  had  sajiiNiisd  diat  lbs  sdoMsrannaat  of  the 
•aglis  was  too  nios  to  bs  socoiaielj  peHbcmsd,  and  thst  tbs  eoiaddmioB  of  M. 
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The  mineralogist,  treating  the  cell  as  a  crystalline  form,  would  not  ex- 
pect a  closer  approximation  to  exact  measurement  than  that  just  stilted. 

Lord  Brougham,  who,  of  later  writert>,  has  written  the  moot  elabonvte- 
ly  on  the  subject,  in  hi?  psfay  entitled  Observations,  Demonstrations^ 
and  Experiments  upon  the  Structure  of  the  Cells  of  Bees,  after  having 
himself  solved  Reaumer's  problem,  after  having  obtained  solutions 
of  it  through  others,  and  after  having  himself  measured  the  cells, 
asserts  positively  that  they  are  constructed  in  accordance  with  the  fortn 
dedaoed  from  calculation,  and  are  therefore  exact.  Having  etunpared 
tfie  sides  of  the  cell  by  measurement  with  a  micrometer,  he  says,  **  1 
certainly  can  find  no  inequality."  *  Again,  She  [the  bee]  works  so 
that  the  rbomboidal  plate  may  have  one  particular  diameter  and  no 
odier,  alwajB  the  same  length,  and  Uiat  its  four  angles  may  be  always 
the  8ame*;t  uid  he  alill  ftirther  adda,  ''The  oonslruetioa  of  the  cell, 
then,  is  demonatrated  to  be  sneh  that  no  other  which  could  be  can- 
ceiled  would  take  so  little  material  and  labor  to  aflbrd  the  same 

We  haTC  looked  carefully  through  Lord  Brouj^bam's  essay,  ibr  a 
recognition  of  the  existence  of  irregularities  in  the  cells,  but  hare 
found  none,  except  of  such  as  are  of  microscopic  sise^  The  lines," 
he  says,  may  not  be  exactly  even  which  the  bee  forms ;  the  surfaces 
may  hare  Inequalities  to  the  bee^s  eye,  though  to  our  sight  they 
seem  plane ;  and  the  angles,  instead  of  being  pointed,  may  be  blunt  or 
roundish,  but  the  proportions  are  the  same  :  the  equality  ot  the  sides 
is  maintained,  and  the  angles  are  of  the  same  size,  that  is,  the  inclina- 
tion of  the  planes  is  just  Now,  then,  the  bee  places  a  plane  in 

such  a  position,  whatever  be  the  roughness  of  the  surface,  that  its  in- 
clination to  another  pLinc  is  the  true  one  required.  "  § 

Lord  Broug1i;iiJi  s  HIl^^vcr  to  L'llouillier's  criticisms  may  be  cited 
to  the  same  ctfecu    When  the  latter  speaks  of  the  conditions  re- 

Maraldi's  measaremeuts  with  theory  coald  only  arise  from  Im  assaming  that  the 
ai^Ie  of  inclination  of  the  rbomboidal  plane  was  the  same  with  that  of  the  hcxHj^on, 
vis.  IMO,  from  which,  no  donbt,  it  would  follow  that  the  angles  of  the^rbombiues 
rfUMld  bs  109*  M'  tad  70*  9V  iwpseliv8ly."~Loid  Brongbam,  Nst  TbsoL, 
p.a»l. 

*  Natiiial  Theology,  Loadoa,  1856,  p.  SSt. 

t  Ibid.,  p.  197. 
t  Ibid.,  p.  324. 
\  Ibid.,  p.  191. 
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qutied  being  audi  as  theoiy  and  obaervation  nearly  agree"  in 
giving  to  the  eella,  Lord  Brougham  replies:  "The  < nearly'  ia  quite 
ineoirect:  there  is  an  absolnte  and  perfect  agreenent  between  theory 
and  obsenratioD.''* 

Mathematicians  appear  to  be  of  one  accord  hi  this ;  ▼!&  if  eoooomy 
of  space  and  wax  is  sought,  that  the  form  of  the  eeD  should  be  the  one 
alleged  to  hare  been  ascertained  by  Maraldi,  and  which  was  really  cal- 
enlated  bj  Eoenig,and  by  hondreds  of  others  since  his  time.  Careful 
observations,  however,  tend  to  prove  that  such  a  cell  is  rarely,  {)eihaj>a 
never,  realized.  For,  while  the  deviations  IVom  tlie  true  form  do  not 
exceed  a  certain  limit,  a  piece  of  comb,  ten  cells  square,  can  hardls  tn; 
found  in  which  one  or  more  irregularities  do  not  occur,  of  such  magni- 
tude, that,  however  they  may  look  to  the  bee's  eye,  can  be  readily  de- 
teett  (1  by  man's.  The  best  obeervere,  such  as  Eeaumer,  Hunter,  the 
Iluhf Tii,  and  others,  have  noticed  some  of  these,  but  a-*  their  investiga- 
tion->  had  for  their  chief  object  the  clearing  up  of  other  points  relating 
to  the  habits  of  t)ic  bee,  the  irregularities  of  the  cells  were  passed  by, 
for  the  most  part,  with  merely  a  mention. 

Worker  GeUs.  —  These  will  be  treated  of  first,  because  they  are  the 
moat  numerous.  The  drones  of  A  hive  only  nmnunt  at  the  most  to  a 
few  hundreds,  while  the  workers  are  estimated  at  many  thousaadsi  and 
the  number  of  cells  is  proportional  to  the  number  of  young  reared. 
All  the  varieties  found  in  the  worker  arc  repeated  in  the  drone  and 
honey  cells,  though  in  the  last-mentioned  kind  the  variations  are  the 
most  marked,  and  some  are  introduced  which  are  not  found  in  either  of 
theotheis. 

The  average  diatiuter  of  a  worker  cell,  measured  on  a  line  perpen- 
dicular to  its  sides,  as  deduced  inm  the  foUowmg  table^  is  0.201,  or 
one  fifth  of  an  inch,  but  it  may  be  increased  or  diminished  in  different 
parts  of  the  same  oomb.t  Beaumer  expresses  his  belief  that  this  was 
the  case^  but  he  pves  no  measurements.  The  table  given  below  is  the 
result  cf  the  examinaticfi  of  four  pieces  of  comb^  which  were  in  all  re- 


ft C^.  cd.,  p>  950. 

t  Reonniw  tbond  that  twenty  worker  oeUi  mssrand  firar  hrahfi  Isn  half  <^  a 
line;  "neglecting  the  half  of  a  lino,  the  diameter  of  a  single  cell  would  be     lines  " 

(French);  and  Huber  gives  the  same  dimensions,  as  aNo  Kirhv  nnd  Spencp,  who 
qnote  their  description  of  everything  rciating  to  the  bcc  from  Keaurn'r  nrif\  Iluber- 
Latrcille  found  that  76  miiiiineters  compriseti  14  cells,  when  measured  lo  one  di- 
rection,  and  14.5  in  soother. 
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apecto  good  amag^  Bpedmeni.  Fint^alnieof  tanceUii^*  anaogedin 
dw  direetKNi  of  the  diameter,  peipendiciilar  to  one  of  the  aides,  and 
tiien  two  odier  aela  of  the  Mune  nnmber,  atmiiaiij  arranged  in  the  di- 
lection  of  tfie  other  two  diameterB,  and  cnwaing  the  flnt,  were  care- 
faUj  measnzed.  Three  series  of  sneh  measiuements  were  made  ftom 
different  parts  of  each  ooanb.  The  oolamns  marked  1,  IL,  III.  give 
the  meararemente  in  the  direction  of  the  three  diameters. 


L 

n. 

QL 

Incb. 

Inch. 

Inch. 

iBOh. 

A  8«riei, 

1 

2.04 

1.95 

1.98 

0.09 

2 

2.04 

1.93 

1.95 

0.11 

a 

1.10 

S.0« 

1.99 

0.18 

B  Series, 

1 

2.00 

2.03 

2.05 

0.06 

s 

1.98 

2.02 

2.05 

0.07 

s 

a.04 

2.06 

9.05 

OM 

1 

2_nr» 

2.05 

1.98 

0.07 

9 

2.08 

9.06 

1.98 

0.10 

8 

tA» 

9.08 

1.98 

0.11 

D  Series, 

1 

1.93 

1.97 

1.95 

0.04 

2 

1.W 

9.06 

1.85 

0.91 

Z 

9.00 

1.99 

9.10 

0.11 

The  greatest  aggregate  diameter  of  any  one  series  of  ten'0el1<;  was 
2.10  inches,  and  the  least  1.85  incheaiy  maidng  a  difference  of  0.25 
inch,  or  the  diameter  of  a  eell  and  a  qnarter.  The  average  difference 
is,  however,  a  little  less  than  0.10  uMsh.  These  iiregotarities  do  not 
aocomalate  beyond  a  certain  amount,  and  those  of  one  portion  are  of- 
ten coanteraeted  in  another  portion  of  the  same  row.  In  a  large 
{neoe  comh,  six^  ctSh  oconpled  the  space  of  one  foot,  which  would 
make  the  diameter  of  a  cell  equal  to  0.20  inch ;  neTerthekss,  ten  cells 
taken  horn  either  end,  and  ten  taken  from  the  middle  of  this  same 
oomb^  when  compared,  gave  marked  differences.  This  correction  is 
not,  however,  a  constant  condition,  Ibr  we  hav^  perhapn  in  most  in- 
stances, found  Hunter's  statement  correct,  via.  that  the  cells  gradnaliy 
increase  in  siae,  the  last  formed  being  the  largestf 

*  Ten  celli  were  meuared,  in  order  to  avoid  the  accnmalating  wror  raralting 
from  the  mca.«nrcment  of  a  series  of  n\nf:]<*  cpIIp  The  error  in  the  measiironient  of 
ten  cells  is  no  greater  than  (bat  of  meafiuriog  one,  and  dindod  among  the  ten 
becomeg  inappreciable. 

t  Woifcs  of  John  Hanter,  PdmeiV  edition,  Vol.  IV.  pb  498. 
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It  maj  be  «aked,  if  die  eomb  wis  not  built  with  aU  its  diameters 
equal,  bat  aflerwards  iecidentally  disturbed.  The  eomb  is  suspended 
mostlj  from  the  apperaMMt  portioQ,  the  lowennoel  hanging  free  until 
eonsiderable  progmB  ia  made,  when  it  ia  mote  or  lesa  attached  bj  the 
aidea;  takmg  into  oooaideiatMii  the  material  of  it,  and  the  weight* 
when  fiUed  irith  honeji  or  ooveved  with  crowds  of  hee%  it  seeme  qtuta 
probable  that  in  a  hot  day  the  loAened  wax  woold  be  stretehed  by  its 
own  weight,  thns  making  the  tnmswse  diameter  of  the  oeUs  shorter, 
and  the  oHieia  pri^iorliaaaUj  longer.  To  test  this,  cells  from  six  dif- 
ferent pieces  of  comb  were  measnred  in  the  diieefeion  of  their  three 
duunelafa;  the  nsnit  was,  that  the  aggr^jato  transFerse  diameters  of 
570  eells  was  88.94  inches,  and  that  of  tbe  other  two  was  88.84  and 
88.90  inehes  respectively.  Tbe  transverse  diameter,  the  one  liable  to 
be  shortened,  was  absolutely  a  little  the  longest 

A  Tariation  in  the  diameters  does  not  necessarily  bring  with  it  an 
inequality  in  Uie  breadth  of  the  sides,  or  a  diffbienoe  in  the  angles.  If, 
however,  one  of  the  ndes  is  wider  or  narrower  than  the  others,  which 
it  often  is,  tbe  angle  which  it  makes  with  tbe  adjoining  ones  must  be 
greater  or  less  than  120**,  the  normal  angles  In  order  to  be  able  to 
measure  ilic  sides  as  accurately  jis  possible,  cross  sections  were  made 
midway  between  the  mouth  aud  base  of  the  cell,  where  they  are  thin- 
nest and  the  angles  sharpest.  The.se  sections  were  obiaiiied  by  filling 
the  cells  with  plaster  of  Paris,  and  after  this  had  liardened,cuttin<^  them 
down  to  the  required  point.  In  this  way,  all  diastortioa  was  prevented. 
The  following  table  gives  the  result  of  tbe  measurement  of  the  diU'enuit 
sides  yf  a  series  of  twelve  cells. 


OILLB. 

I. 

n. 

nL 

IV. 

V. 

VI. 

vn. 

vin. 

IX. 

X. 

xn. 

In. 

In. 

In. 

In. 

■~iS~ 

"ln~ 

IdT 

~Tn.^ 

In. 

I 

0.14 

0.14 

0.14 

0.13 

0.11 

0.10 

0  12 

0.07 

0.14 

0.00 

0.13 

0.10 

2 

0.12 

U.I9 

0.14 

0.11 

0.13 

0.14 

0.14 

0.15 

0.13 

0.14 

0.15 

0.14 

S 

0.15 

0.12 

O.ll 

0.14 

0.13 

0.14 

0.13 

O.IS 

0.09 

0.14 

0.13 

0.14 

4 

0.11 

0.13 

0.14 

0.10 

0.11 

O.ll 

0.12 

o.ll 

0.14 

0.10 

0.13 

0.12 

6 

0.13 

0.18 

0.14 

0.18 

0.13 

0.12 

0.14 

0.11 

0.10 

0.14 

0.09 

0.13 

• 

0.14 

ai8 

O.IS  1  0.14 

0.18 

0.11 

0.14 

0.14 

0.09 

0.14 

0.10 

0.15 

Smallest  side  in  72  celKs,  0.070  inch. 
Average  «  «   «  o.i25 
Longest    «   «   -        0.150  « 
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Of  all  the  parts  of  the  cell  there  is  none  where  the  variation  is  more 
striking  than  in  the  rhotnbic  facet  of  the  base.  Tliis  fact  is  the  more 
noti*worthY,  since  it  is  upon  these,  and  t  he  angles  they  make  v,  kli  each 
other  and  the  sides,  tliut  rests  the  nicest  jKU  t  of  the  problem  rekidug  to 
the  adaptation  of  the  cell  to  the  contamed  bee.  The  relative  size  of  the 
hem  may  l>e  so  changed  that  two  of  them  make  nearly  the  whole  of 
the  base,  while  the  tliird  almost  vanishes,  or  one  of  the  tacui  may  have 
any  size  between  tliis  extreme  and  the  normal  one. 

The  fourth  face,  which  has  been  so  oft<  ii  notit nl,  fia-i  generally  ^'cen 
gpoken  of  m  belonging  more  especially  t<j  those  (  ells  whicli  are  inter- 
mediate between  the  cells  of  drones  and  workers.  Although  it  occurs 
in  these,  we  have  found  it  quite  common  in  the  middle  of  pieces  of 
comb  consisting  solely  of  either  Worker,  drone,  or  honey  cells.*  In 
one  piece  of  worker  oomb  oontaiiiiiig  about  five  bundled  cells,  nearly 
all  had  a  £9arth  face. 

The  causes  which  lead  to  the  introdnction  of  the  fourth  faoe  are 
duefly  two,  irregularity  in  the  size  of  the  cells  and  inoatrect  align- 
ment of  them  on  the  two  sides  of  the  oombi  Each  cell  on  one  side  of 
the  comb  being  nonnaUy  in  contaett  by  its  rhombie  fteea,  ivith  three 
oelli  on  the  otber,  and  tfaeie  fitting  eiaetly,  if  a  eeU4S  uiereased,  it  will 
ptiqfeet  begroad  them,  and  thus  oome  in  oontect  with  a  fourth,  and  a  new 
fiioe  will  be  fiifmed.  We  have  aeen  this  happen  in  a  single  oellf  but 
feiy  ooounonly  a  row  of  oeib  increaaee  fbr  four  or  five  eella,  and  grad* 
vallj  diminiihea  again  lo  the  ordinary  sLn.  With  thii  inereaae  and 
decreaae  of  tiie  ceO,  the  fourth  fooe  comes  and  goes. 

Inoomet  aligmneat  is  tbe  more  oommon  eao8e.t  If  a  given  row  of 

*  These  were  studied  either  after  cutting  away  the  body  of  the  cells,  leaving  only 
the  bsssl  plats  wirieh  sspsissss  ihois  of  opposite  rides,  or  by  oMsasof  essM  oh- 
tatnad  by  fUling  the  caOs  with  plastsr  of  Fsris.  After  tUs  last  has  dried,  if  the 
nuHsis  hsaisd,  the  wax  is  absoriwd  by  ^  plssisr,  when  tbs  esstt  of  lbs  two  sstt  . 

of  cells  separate.  In  old  brood-combs,  where  many  sacccsblvc  cocoons  have  been 
span,  these  form  a  thick  and  resisting  cast  of  the  base  of  tbu  cell  utul  nmy  be  ex- 
tracted, giving  its  precise  form.  In  some  instuiices,  fourteen  distinct  layers  of  co- 
coons were  counted,  showing  the  nnmber  of  broods  which  had  occupied  tlie  cells. 

t  This  introduction  of  the  fourth  (ace  to  the  basal  pyramid,  through  incorrect 
alignment,  was  IhMooghly  investigated  SSfSnl  jesss  riaea  by  Mr.  Chsanoey  Wright, 
of  the  Naoticsl  Aloianse  Oflks,  and  who,  at  tiis  ssme  time,  oonstmcted  siodels  il* 
loitnitiiig  his  views.  These  moddls  are  deported  in  tiia  Moseom  of  Cooipantive 
Anatomy  and  Physiology  at  Osmbridge.  For  a  dii^cussion  of  various  points  con- 
nected with  the  geometry  of  'be  cell,  ?cc  hi^  article,  entitled  The  Ecommuf  and 
Symmetry  nf  the  Baiu§-B«^$  Ctll,  in  tlie  Mathematical  Moathly  for  June,  I860. 
VOL.  VII.  10 
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eeUs  im  one  ride  of  the  comb  eeaaes  to  be  paraUd  with  those  on  the 
other,  with  which  it  wm  ooonedied  wlien  the  comb  wai  begun,  and 
diverges  fiom  them,  it  is  giBdmdly  tnniibned  to  a  new  series;  as  the 
cells  come  in  contact  with  those  of  the  new  series^  the  foofth  Bide  a|>- 
pears,  and,  at  the  same  time,  one  of  the  original  sides^  viz.  that  directly 
opposite  to*  it,  is  gradually  diminished,  and  may  ranish.  Hiis  di- 
vei^encse  is,  however,  sometimes  insufficient  to  make  the  separation 
of  the  rows  complete,  aud  may  gradually  diminish  again,  as  they  are 
extended  by  the  construction  ol  new  cells,  bo  as  to  bring  them  back 
to  the  original  position,  when  the  iire^larity  is  oorrwted. 

If,  however,  the  separation  of  the  two  rows  at  length  becomes  com- 
plete, so  that  one  of  the  faces  is  iooi  jui J  a  new  one  formed,  all  the  basal 
portion  of  the  cell  becomes  reversed,  as  will  be  seen  by  reference  to 

Figs.  1  and  2  ;  the  lii^^t  rep- 
resenting the  cells  when  the 
base    is  viewed,  and  the 

• 

second  when  looked  at  per- 
pendicularly to  one  of  the 
sides.  In  both  figures  A 
indicate  the  ordinary  form 
of  the  cell.  The  whole  se- 
ries of  Fig.  1  shows  the 
gradual  introduction  of  the 
new  ftce,  which  is  seen  on 
the  lower  border,  and  the 
ftces,  which  is  seen  on  the  npper 


Tig.  1. 
B 


TV 


of  one  of  the 

bolder.  At  B,  which  is  intermediate  between  the  two  extremes,  the 
foor  iaoes  consist  of  two  equal  rhombs, — one  of  which  is  the  ontgptng 
and  the  other  the  incoming  one, — and  two  eqnal  hexagons.  jB^Fig^S, 
represents  the  rides  of  the  same  cell,  which,  instead  of  forming  three 
trapeshmis,  as  at  il,  oi,  e,  now  form  two  pentagons,  of  and  c*,  and  a 
paraMogram,  ¥,  At  (7,  Figs.  1  and  2,  the  foiraa  are  in  all  respects 
the  reverse  of  those  of  A  and  O  are  synuietTical  with  each  other, 
and  B  is  symmetrical  in  itself.  No  precise  number  of  cells  is  neoes- 
eary  for  the  purpose  of  making  this  tianritioQ,  for  it  may  take  place  in 
two  or  three,  or  extend  through  *  king  series,  as  in  Fig.  1. 

There  is  another  variation  which  we  have  noticed  twice, — once  in 
drone,  and  once  in  woiker  comb,  involving  a  large  number  of  cells.  If 
a  piece  of  normal  comb  be  held  in  the  position  in  which  it  was  built. 
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tivo  of  Uie  opporite  anglet  of  the  hexagon, 
Fig.  Z,  A^Of  win  be  in  the  Mine  Tertkal 
line,  and  two  of  fhe  ^des  wiU  be  pandUl  to 
thii.  TheMuneistnieoftlieoppo^tetide 
of  tlie  eomb ;  and  thns  all  Hie  correaponding 
parts  of  the  cells  on  the  two  sides  will  be  par- 
allel. In  the  deviation  we  are  now  noticing, 
tlic  change  is  like  that  represented  in  A, 
where  the  cell  a  is  in  iu  true  position,  while 
the  cell  b,  which  is  from  the  opposite  side, 


Fig.  8. 

A  r 


aiid  19  in  contact  with  a,  varies  from  it  by 
ahout  3<)°.  If  we  look  at  these  two  cells  in  the  direction  of  tlieir  sides 
as  at  B,  the  prism  a  will  have  one  of  Its  angles  towards  the  eye,  and  b 
one  of  its  sides.  If  rows  of  cells  are  constructed  on  each  of  the  sides 
a  and  b,  Fig.  S,  B,  it  will  be  seen  that  the  rows  thus  formed  on  the  two 
fac^  of  the  comb  will  cross  each  other  continually.  A  mollification  of 
this  variety  is  seen  at  C,  where  the  axes  of  the  two  adjoining  pri&ms, 
iofltead  of  being  separated  as  usual  by  the  semidiameter  of  a  cell, 
omncide ;  consequently,  as  the  apices  of  the  angles  of  a  project  be- 
joad  tbe  sides  of  6,  a  will  QOt  only  be  in  oontact  with  but  by  its 
9Bf^  with  the  aix  cells  by  which  b  is  Burronnded.  In  either  of 
these  caaes  the  |»yramidd  base  becomes  impracttcahle,  and  the  flat 
bottom  of  the  cell  is  sobetitated  for  it  almost  as  a  matter  of  necessit/. 
The  bottoms  of  the  cells  being  flat,  it  is  obvions  that  the  change  of 
postlion  by  rotation  of  Uie  cell  on  Its  axis  may  be  carried  to  any  ex- 
tent,  withoat  leading  to  an  intezfemce  witii  the  cells  of  the  o^posile 
side ;  in  &ct  several  degrees  of  it  have  been  observed. 

Since  the  months  of  snch  cells  are  in  the  same  plane  with  those  nor- 
mally oonstnicted  in  the  same  oamb>  and  sinoe  the  pyramidal  base  is 
cot  oli^  they  are  shortened  by  an  amoont  eqmd  to  the  height  of  that  of 
the  base,  and  therefore  are  of  a  proportiooately  less  capacity  than  the 
normal  cell*  Nevertheless^  snch  truncated  cells  are  used  far  rearing 
the  youngs  and,  like  the  others,  were  foond  to  contain  cocoons. 

In  curved  or  bent  combs  the  cells  on  the  concave  side  tend  to  become 
narrower,  while  those  on  the  other  tend  to  become  brooder  towards 
their  mouths.  The  bees  meet  this  emergency  in  one  of  the  following 
ways:  — 

On  the  convex  side,  — 

1st.  By  allowing  the  cavity  of  this  cell  to  become  broader,  without 
any  correction  In-iug  made. 
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2d.  By  thickemng  ffatt  w«Ua  of  the  cell  io  proportion  to  its  tendency 
to  become  broader,  and  tims  ktopiiig  tbe  diameter  of  its  cavity  umfonau 

Sd.  ^yhen  the  divergence  reaches  a  certain  amount,  by  makiiig  • 
fijse-eell,  with  «  pointed  bottooit  between  the  diTeq;ing  oeQe. 

On  the  oooeave  side,  — 

let  By  naiTOwing  the  oell  towards  its  aoulh.  ^ 
2d.  When  two  adjoining  eeUs  conywge  so  amoh  as  to  render  the 
mouth  too  aMi]»  the  walls  beiween  them  are  snpfneiaed  at  a  eertain 
point,  and  thus  the  two  moqtfas  are  merged,  and  the  componnd  cell 
thus  Ibrmed  hae  a  donUe  base^  and  bat  ose  entranoe^  the  two  oeUs 
being  oombmed,  as  are  eertain  kinds  of  twia  eiystal^  or  of  doable 
monsters.  The  form  of  the  month  nnder  these  eircumstanoes  is,  how> 
ever,  liable  to  a  oonsiderabie  range  of  variation,  as  in  the  central  line 

of  cells  in  Fig.  4,*  in  which  are  a 
variety  of  hezagms.  That  on  the 
line  a,  h  has  three  sides  at  one 
end,  united  by  two  long  sidas  with 
one  at  the  other,  and  thus  two  of 
f  the  opposite  sides  are  not  parallel ; 
at  c,  df  two  sides  at  either  end  are 
united  by  two  long  sides,  these  last 
being  partillel ;  aud  at  e,  /,  the 
mouth  of  the  compound  t  till  has 
seven  sides.  Each  lius  a  pailuiuQ 
at  its  base,  separaiing  the  twoorig- 
iiially  distinct  celK  and  each  was 
^  lined  witJi  a  cocoon,  ishowing  tliat 
it  had  been  u'*ed  for  rearing  young. 

in  combining  the  mouths  of  two 
adjoining  cells,  it  wUl  be  seen  that 
this  does  not  consist  merely  in 
s  suppressing  the  partition  between 

them;  for  if  this  were  so,  each  of  the  long  sides  would  contain  more  or  less 
ef  an  angle,  as  at  the  lower  side  of  ^,  according  to  the  degree  of  conver- 
genee,  until  three  of  the  sides  of  each  of  the  combining  cells  had  disap- 
pear^. Instead  of  this,  the  portions  of  two  sides  fbnnmg  the  angle  just 
referred  to  are  replaced  by  one  straight  side,  as  on  the  upper  aide  of  ^, 
and  in  both  of  the  long  sides  bf  the  uadnlating  Use  ef  oeUs  above  it. 

*  Figs.  4,  5,  and  9  ars  aisde  ftem  hnpisnioiit  oMrfned  dtowily  Hmn  liis  comb 
and  tmnifeifed  to  wood.  Thsy  lepnsent  tiie  fonns  of  (he  cdls  eaactly. 
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IJ^Mw  CWi.^TlMte«rtt]iditetosQl)rtandaUxtli»iiMT«ria^^ 
M  tb«  woriMT  eeUb  Beaiuur  obtervvd  tfiat  tbcy  wera  iMger  Iqr  m 
ninth  in  qo»  diameter  tken  in  anoCii«r.*  Four  pieow  €f  dvone  ixinib 
gB?e  ihe  ftlkw  ing  meaMrane»ti» 


I. 

n. 

nt 

Inch. 

Inoh. 

iBOh. 

locb. 

A8«riM, 

1 

2.63 

2.72 

2.67 

0.09 

1 

9.70 

9.60 

2.79 

0.19 

8 

9.80 

%SB 

9.80 

OJO 

B  Qeau, 

1 

• 

9.47 

9.70 

2.54 

0.23 

9 

9JM 

9.50 

9.55 

OJM 

8 

tM 

9.58 

9.87 

0^91 

C  SsilMf 

1 

9.54 

9.55 

2.47 

0.08 

S 

2.59 

2.50 

2.55 

0.09 

3 

S.64 

2.61 

2.68 

0.07 

1 

2.40 

2.47 

2.46 

0.07 

S 

2.45 

2.43 

2.36 

0.09 

8 

9.67 

9.59 

9.49 

0.18 

L,  IL,  m.,  in  Uie  above  table,  indicate  the  diameters  drawn  per- 
pendieolarlj  to  the  three  pairs  of  sides  of  the  hexagons,  and  series  1, 
8,  8  indicate  measaiements  of  oeOs  made  fipom  three  portioos  of  each 
oomb.  Ten  cells  were  measored  in  each  case. 

In  comparing  all  of  the  above  measorements,  it  is  found  that  the 
smalleBt  aggregate  dhoneter  of  any  ten  cells  is  2.86  inches,  and  liie 
largest,  2.80  indies,  making  an  extreme  difference  of  0.44  inch,  or  the 
diameter  of  a  drone  and  almost  that  of  a  worker  cell  in  addition.  The 
greatei»t  variation  in  any  one  series  was  0.21,  or  a  little  more  tlian  four 
Htths  ut  tilt  diameter  uf  a  drone  c^ll,  which  is  somewhat  less  than  the 
qumiLity  -iven  by  ivcaumer. 

The  ioUowing  measurements  from  twelve  consecutive  rows  of  cell.'^, 
of  ten  each,  from  the  middle  of  a  piece  of  drone  oomb,  tihow  the  pro- 
gressive variation  from  one  row  to  another. 


Ist  row 

2.47  inches. 

7th  row 

2.64  inches. 

2d  « 

2.50 

it 

8th  " 

2.67  « 

3d  " 

2.51 

(( 

9Ui  " 

2.67  « 

4th  « 

2.54 

u 

10th  «« 

2.66  « 

5th  « 

2.58 

M 

11th  « 

2.68  " 

6th 

2.62 

M 

12th  « 

2.65  « 

•  Cjp.ca.,  Tom.  V.  p.  398. 
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I^rantUum  OtBi. — Aa  drone  we  one  fifth  larger  tfaan  worker  oeUfl» 
and  aa  both  are  eombined  in.ooe  and  the  same  pieoe  of  oomb^  a  tranair 
don  eannot  be  made  from  one  Co  the  other  without  aome  dktnrbanoe 
in  the  regnlaiit^  of  the  fltmetnre.  It  would  be  a  niee  problem  to  de- 
termuM  the  way  in  which  this  oonU  be  efoted  with  the  greatest  econ- 
omy of  space  and  material.  The  bees  do  not  appear  to  have  an j 
STStematie  method  of  msking  sneh  a  cfaangSb  More  commonly,  they 
eflfeet  it  by  a  gradnal  alteration  of  the  diameters,  thns  enlaiging  a 
wofte  into  a  drone,  or  narrowing  a  drone  into  a  worker  cell.  This 
akeiataon  is  nsuallj  made  in  horn  four  to  sii:  rows!  The  following 
table  gives  aa  illostntion  of  the  rate  of  alteration  in  such  a  case,  be- 
ginning with  foor  drane  cells  of  the  nsoal  siae,  and  ending  with  four 
worker  cells. 

Four  drone  cells  measured  in  the 

1st  row    .  .  1.02  inch. 

2d    «   0.97  « 

8d    •*      .      .      .      .  0.95  « 

4th  "   0.86  « 

5tli  **      .       .       .       .  0.83  « 

6th  «   0.80  ** 

This  last  mea'^nrement  exactly  equals  that  of  four  worker  cells. 
The  rate  ot  llie  reduction  of  the  size  of  the  cell  is  not  unitbrm,  the  dif- 
ferences between  succesvsive  rows  being  .05,  .02,  .01,  .03,  .03  inch.  We 
have,  however,  seen  the  transition  made  with  two  rows  of  transitioDal 
■If.  ft.  cells,  and  as  in  Fig.  5,  with  only  one.  In 

this  last  case,  the  regularity  of  two  adjoin- 
ing rows  is  sacrifioed. 

In  consequence  of  the  gradual  narrow- 
ing or  widening  of  the  transition  cells,  the 
comb  tends  to  become  more  or  Xcbb  triaii  trn- 
lar  and  the  cells  to  become  disturbed.  The 
bees  counteract  this  tendeni^  by  the  occasional  intercalation  of  an  addi- 
tional row,  of  which  two  instances  are  given  in  Fig.  6,  at  a  and  ^  where 
throe  rows  of  worker  celb  are  continuous  with  two  of  drone  cells,  e  d 
and  «/;  or,  revening  the  statement,  and  supposing  the  transition,  as  in 
the  building  of  the  comb,  is  from  worker  to  drone  cdls,  a  row  of  the 
hitter  is  from  time  to  tune  omitted  as  the  rows  a  and  h;  in  this  way, 
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the  regularity  of  the  comb  is  preserved.*   This,  however,  is  not  doo« 

at  definite  intervals ;  for  in  one  piece  of  comb  two  intercalated  series 

were  nine  cells  apart,  in  another,  six,  and  in  another,  four. 

Mr.  Langstroih  has  given  a  good  figure,  illustrating  the  rorni  of  the 
mouths  of  some  of  the  cells  where  the  worker  and  drone  ceils  come 
t<^ether.t 

The  presence  of  a  fourth  face  in  the  base  of  the  trant^itional  cells  is 
by  no  means  constant,  as  asserted  by  several  observers,  for  we  have 
seen  the  change  from  worker  to  drooe  cells  without  the  fourth  face 
appearing  in  any  of  them. 

In  all  the  transitional  cells  of  brood-comb  cocoons  are  invariably 
found,  showing  that  they  have  been  occupied.  It  is  obvious  that  some 
of  these  would  be  either  too  large  for  a  worker  or  too  smali  for  a 


•  TUs  flgnn  was  made  from  a  piece  of  old  brood«eomb,  in  which  the  Hp  of  the 

drone  cells  was  werj  much  thickened,  and  the  months  were  almost  circular.  There 
U  nothing:  abnormal  in  this,  except  at  those  points  where  the  row  of  intercalated 
cells,  as  a  and  b,  connect  with  the  drone  cells, 
t  Treatiae  on  the  Bee,  p.  74  and  PI.  XV.  u 
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drone*  It  would,  fbeiefbfe,  be  of  eoosideisble  interest  to  know  wheth* 
er  such  oeKs  are  oocnpied  by  one  or  the  other  of  these  kinds  of  bees. 

.  The  determination  of  this  point  is  important  oo  another  aeeonnt  Sie> 
bold  has  asoertained  that  dnmes  do  not  leqnire  impregnadon,  while 
the  workers  aa  well  as  the  qoeens  do;  and  as  the  act  of  impregnation 
is  voluntary  wldi  the  queen,  she  is  supposed  to  have  some  guide  to  in- 
form her  whedier  a  given  egg  is  to  become  one  or  the  other  kind,  for 
she  never  makes  a  mistake  and  impregnates  an  egg  in  a  drone  cell,  or 
omit3  to  irnpreiQ^ate  one  in  a  worker  cell.  Siebold,  therefore,  supposes 
that  tlie  queen  is  guided  by  the  size  of  the  mouth  of  the  cell,  and  if 
the  abdomen  touches  one  kind,  iinpri gimtioii  takeis  [)lace,  and  if  the 
other,  not  The  transitional  cells  being  intermediate,  would  not  by 
their  si^e  give  her  tho  u^ual  indication. 

Honey  Cells. —  TSlicn  the  stock  of  honey  become?  trreater  than  the 
ordmary  brood  ceils  will  contain,  the  bees  either  enlarge  these,  or  add 
to  them  other  cells  often  of  larger  capacity,  or  construct  a  new  comb, 
devotcKl  entirely  to  the  storing  of  honey.  While  the  cells  of  this  last 
are  built  unequivocally  in  accordance  with  the  hexagonal  type,  they 
exhibit  a  rnnge  of  Tariatacm  from  it  which  almost  defies  description. 
Of  ail  who  have  written  on  the  subject,  Mr.  Lan^troth  is  the  only  one 
we  have  met  with  who  seems  to  have  particularly  mentioned  their  ir- 
r^larity,  which  lie  does  in  the  following  words :  Those  [cells]  in 
which  the  hooey  is  stored  vary  greatly  in  depth,  while  in  diameter 
they  ara  of  aU  siaes,  froin  that  of  n  worker  to  that  of  diooe  eeUa."* 
We  have  found  them  even  2.10  inohee  in  depth,  or  four  times  that  of  a 
worker  cell;  sometimes  they  are  eqnare  or  pentagonal;  their  align- 
mmt  is  rarely  if  ever  exaeC,  so  that  the  preseoee  of  a  fourth  faee  is 
mora  eommoD  than  with  the  other  kinds.  The  basal  pyramid  changes 
eoostantly ;  the  east  of  a  pieoe  of  eomb^  oootaining  over  four  hundred 
cells,  showed  but  few  in  which  there  was  not  some  irregularity  obvious 
to  the  eye ;  dther  the  foces  were  unequal,  or  there  was  e  fourth,  and 
even  a  fifth  fooe,  or  the  pyramid  was  too  high  or  too  low,  or  suppressed, 
or  the  body  of  the  eeU  was  not  equilateral,  or  its  angles  too  large  or 

.  too  small  The  normal  angle  which  one  side  makes  with  its  adjoining 
ones  is  120^ ;  the  following  measurements,  taken  from  casts  of  average 
specimens,  exhibit  a  degree  of  variation  by  no  means  unusual. 


*  Ob  tiM  Honsy^Bes,  p.  74.  N«v  Toik,  1859. 
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01LL8. 

I. 

n. 

m. 

IT. 

o 

0 

o 

o 

1 

117 

117 

112 

113 

S 

ISS 

m 

127 

130 

s 

121 

116 

120 

122 

4 

no 

119 

114 

110 

B 

135 

125 

12S 

126 

6 

116 

118 

121 

117 

Largest  angle,  l'35°.0 
Average  of  the  24  angles,  119°. 5 
Smallest,  110^0 


The  above  measurements  were  made  with  an  accurate  goniometer; 
tiioae  of  eella  L  and  IL  faj  Piofeasor  Gooke^andof  IIL  and  nr.  bj  die 
•ntfaor,  aiid  eadi  k  flio  avenge  of  tbrae;  bat,  in*iMori J  every  caa^ 
ii  an  enor  of  hem  one  to  three  degraea,  which  ia  inseparable  from  the 
oeasnrenient  of  snrfiuiea  and  angles  which  are  not  ezaet. 

'When  honey  cells  are  built  on  a  eorved  dividing  wall,  <he  bees  seem 
to  make  no  attempt  to  correct  the  elFeet  of  the  convogmg  and  diveig- 
ing  lines.  In  the  broodnxmbs  tbej  asoallj  make  anattempt^ at  least, 
to  keep  the  cavity  of  the  oeUs  of  the  usoal  shapes  bnt  in  the  honey- 
comb we  have  seen  the  mooths  of  the  cell  In  one  diameter  expanded 
to  doable  their  nsoal  aise.  The  moat  of  the  irrognhffitlea  seem  to 
have  no  obviooa  canse^  bat  all  looks  aa  if  the  bees,  aware  that  dose 
coofonnity  to  the  type-form  was  nnnecesBary  for  the  mere  storing  of 
hooej,  became  careless  in  executing  their  work. 

The  distribution  of  the  wax  in  the  aides  and  angles  of  the  cells,  as 
seen  in  the  sections,  appears  to  the  naked  eye  quite  regular  ;  but,  w-ith 
the  aid  of  a  low  power,  is  often  quite  the  reverse.  One  can  easily  detect 
an  inequaiity  in  the  thickness  of  the  walL?,  —  two  different  walls  of  the 
same  cell,  or  two  parts  of  one  and  the  same  wall  being  not  unfrequent- 
ly  tlie  one  double  the  thickness  of  the  other.  The  excavatiou  uf  the 
angles,  though  sometimes  wonderfully  exact,  is  freqwi  ntly  done  in  such 
a  way  that  the  apices  of  oppoeito  angles  do  not  corrL>[)n!id.  This  is 
equally  true  of  all  of  the  three  kinds  of  cells.  In  tlie  cells,  and  still 
better  in  the  casts  of  them,  one  can  easily  observe  the  fact  that  the 
edges  of  the  sides  are  never  exactly  planes,  and  that  conseqaeotly  the 
line  of  union  of  two  adjoining  sides  is  somewhat  undulating. 

The  statements  made  in  the  foregoing  pages  tend  to  show  that  the 
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cell  of  the  bee  has  not  tlie  slariot  oonfimnitj  to  geometikil  SMumqr  to 
often  claimed  for  it,  but,  as  the  beat  obeerren  have  tnaintamed,  Is  liable ' 
to  marked  Tariations,  chief  among  which  the  foUowiug  may  be  men^ 

tioned. 

1st.  The  diametera  of  worker  cells  may  so  vary,  that  ten  of  them 
may  have  mi  aggregate  deviation  Irom  the  normal  quautuy,  tqiuil  to 
the  diameter  of  a  cell.  The  average  variation  is  a  little  lees  than  one 
half  that  amount,  viz.  nearly  0.10  inch,  in  the  same  number  of  cells. 

2d.  Tlie  width  of  the  sides  varied,  and  this  generally  involves  a  va- 
riation of  the  angles  which  adjoining  sides  make  with  each  other,  since 
the  sides  vary  not  only  in  length,  but  in  direction. 

3d.  The  variation  in  the  diameters  does  not  depcntl  upon  accidental 
distortion,  but  upon  the  manner  in  wliioli  the  cell  wfi>  l)iiilt. 

4th.  Tlie  relative  size  of  the  rhombic  faces  of  the  pyminidal  bjise  is 
liable  to  frequent  vsuriation^  and  thia  where  the  oella  are  not  tFanaitioaal 
from  one  kind  to  another. 

6th.  When  a  foorth  side  exists  in  the  basal  pynutnidy  it  may  be  in 
eooMqneoce  of  in^gularity  m  the  size  of  the  eellSt  or  of  ineorfect 
alignment  of  them  on  the  two  sides  of  the  oomb. 

6th.  OrdinarUy,  the  error  c€  alignment  does  not  amoont  to  more 
than  one  or  two  diameten  of  a  cell.  But  occasionally  tlie  lows  of 
^ellf  on  one  aide  of  the  oomb  maj  deviate  from  their  trae  direetioa 
with  fegard  to  tfaoae  on  the  other,  to  the  extent  of  80^  In  oonae* 
qnenoe  of  this  deviadoii  and  the  oontinQal  crosaing  of  the  rowA  on  op* 
poaEte  sidea,  the  pytamidal  baae  ia  not  madefy  and  the  oeD  ia  hereby 
shortened* 

7th.  When  a  ^ede  of  comb  ia  sttoagly  curved,  or  two  portions 
fym  an  angle  with  each  ofher,  there  ia  no  constant  way  in  which  the 
tendency  to  the  distortion  of  the  oeUa  ia  met;  consequently  the  cdla 
found  at  the  corves  or  angles  have  a  variety  of  patterns. 

Sth.  Deformed  worker  and  drone  cells  are  osed  ibr  rearing  the 
young. 

AH  of  these  variations  are  found  in  the  three  diflbrent  kinds  of  cells, 
but  are  much  more  frequent  and  marked  in  the  honey  than  in  either 
worker  or  drone  cells.  In  view  of  the  frequency  of  such,  however 
near  the  bee  may  come  to  a  typical  cell  in  the  construction  of  its  comb, 
it  may  be  reasonably  doubted  whether  a  type  cell  is  ever  made.  Here, 
as  is  30  often  the  case  elsewhere  in  nature,  the  type-form  is  an  ideal 
one,  and,  with  this,  real  forms  seldom  or  never  coincide.  Even  in  crys* 
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tallo^raphy,  where  the  forms  are  essentially  geometrical,  we  are  told 
tliL\t  natural  crystals  are  alwajs  moie  or  less  distorted  or  imperfect,** 
ami  ilui  t  "  the  science  of  crystallography  could  uevcr  have  been  devel- 
oped Iruui  observatioii  alone  *  i.  e.  without  recourse  to  ideal  ooacep- 
tions.  An  assertion,  like  that  of  Lord  iiroui^Liam,  that  there  is  in  the 
cell  of  the  bee  "  perfect  airreement  "  between  thoorv  and  observation, 
in  view  of  the  analogies  ot  iiatur  c,  is  far  more  likely  to  be  wrong  than 
right ;  and  his  assertion  in  the  case  before  us  is  certainly  wrong. 
Much  error  would  have  been  avoided,  if  those  who  have  discussed  tlie 
structure  of  the  bee's  cell  had  adopted  the  plan  followed  by  Mr.  Djirwin, 
aad  studied  the  habits  of  the  cell-making  insects  comparatively,  begin- 
niiig  with  the  cells  of  the  humble-bee,  following  with  those  of  the  waspa 
and  hornets,  then  with  thote  of  the  Mexican  bees  (Mtlipona),  and,  final- 
ly, with  those  of  the  common  hive-bee.  In  this  way,  while  they  would 
have  found  thai  there  is  a  constant  i^iproadi  to  the  perfect  fonn,  the/ 
would  at  the  same  time  have  been  prepared  for  th*  fact,  that  even  in 
the  eeli  of  the  hive-bee  perfeetioD  is  not  readied.  The  iaolated  abady 
of  anjthing  in  nataial  histoiy  is  a  frnitftil  souroe  of  enor. 

Since  bees  give  so  madi  variety  to  the  ftrms  of  (heir  oeUsi,  and  ean 
adapt  them  to  pecoliar  drcnmstanoesi  some  of  which  do  not  ocemr  in 
nature  as,  ibr  example,  in  Hnbei^s  expttiment  with  the  glass  sntftee, 
whiefa  last  tkBj  so  persistently  avoided,  and  in  view  of  the  fact,  too^ 
that  in  meeting  a  given  emei^ency  they  do  not  always  adopt  the  same 
method,  one  is  driven  to  the  eoaclosion  that  the  instinct  of  one  and  the 
same  species  either  is  not  nnifiirm  in  its  action  and  is  qoite  adaptive  in 
Its  quality,  or  to  admit,  with  Beanmer,  that  bees  work  with  a  certain 
d^ree  of  intelligence. 


Wtv  bnndjred  and  itxty-llrst  Meettmg'* 

January  81, 1866.  —  Statdtb  Meetiko. 

The  President  in  the  chair. 

The  Corresponding  Secretary  read  letters  from  Prof.  Tayler 
Lewis,  Mr.  L.  M.  Rutherfurd,  Dr.  J.  W.  Draper,  Mr.  G.  W. 
Hill,  and  M.  Ghasles,  in  aokaowledgmeat  of  tiieir  election 
into  the  Academy. 

The  President  read  a  letter  from  Mr.  Biehard  Greenough, 
presenting  to  the  Academy  a  bast  of  Sir  Charles  Lyell. 

•  ProfflBsor  Cooke,  Religion  and  CbemiAtiy,  p.  S87. 
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In  acknowledgment  of  this  gift,  it  was  votedj  That  the 
thanks  of  the  Academy  be  presented  to  Mr.  Greenough  for 
his  very  valuable  and  acceptable  present. 

The  report  of  the  Bumford  Committee,  referred  to  this 
meeting,  was  taken  up,  and,  in  accordance  with  its  recommen- 
datioA)  it  was  voted^  That  the  Bumford  Committee  may  v 
eeive  from  Ifr.  O.  K.  Bood  the  results  of  his  iuyestigations  on  - 

Photometry,''  instead  of  those  on  the  Physical  Belations 
of  tlio  Iodized  Plate  to  Light,"  for  which  au  appropriation 
from  the  Rumford  fund  was  made  at'  the  meeting  of  Septem- 
ber, 1863. 

The  following  gentlemen  were  elected  members  of  the 
Academy :  — 

Hon*  Erastus  B.  Bigelow,  of  Boston,  to  be  Besident  Fdllow 
in  OlasB  ni.,  Section  8.  / 
Hr.  Henrj  Mitchell^  of  Lynn,  to  be  Besident  Fellow,  in 

Class  I.,  Section  2. 

Rev.  Barnas  Soars,  President  of  Brown  University,  to  be 
Associate  i'ellow,  in  Class  III.,  Section  2. 

Prof.  Asahel  0.  Kendrick,  of  Rochester,  N.  Y.,  to  be  Asso-  )i 
date  Fellow,  in  Glass  m.,  Section  2. 

Mr.  Arthur  Cayley,  of  London,  to  be  Foreign  Honorary 
Member,  in  Class  I.,  Section  1,  in  place  of  the  late  Sir  Wil- 
liam Rowan  Hamilton. 

M.  Delauney,  of  Paris,  to  be  Foreign  Honorary  Member,  in 
Class  I.,  Section  1,  in  place  of  the  late  Sir  J.  W.  Lulibock. 

Dr.  Joseph  Dalton  Hooker  to  be  Foreign  Honorary  Member, 
in  Class  II.,  Section  2,  in  place  of  the  late  Sir  William  Jack- 
son Hooker* 

Mr.  0.  M.  Warren  presented  the  following  communica- 
tion:— 

On  a  New  Process  of  Organic  Elementary  Analysis  for  Sub- 
stances containing  Chlorine,   By  C.  M.  \V  aeben. 

OaoANio  bodies  oontahiiiig  dilorine  — sod  probably  those  abo,  that  ^ 
contain  bromhie  and  iodhie — may  be  analysed  by  a  process  analogous 
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to  that  which  I  have  alread/  described  for  aubetances  cootaining  sul- 
phur.* 

As  in  that  procesa,  so  also  in  this,  the  substance  is  burnt  in  a  stream 
of  oxygen  gas,  in  the  maimer  described  in  my  fint  |>aper,  oa  Oi^^c 
Elementary  Analysis.! 

Similarly,  also,  as  in  the  analysis  of  sulphur  compounds,  the  chlo- 
rine is  absorbed  and  retained  daring  the  combustion,  by*a  suitable  sub* 
stance  placed  in  the  anterior  end  of  the  combustion  tube  s  this  substance 
being  snbseqaently  removed,  and  the  chlorine  detemdned  there&om  in 
the  osoal  manner.  The  caibon  and  hjdngea,  in  either  proeeiS»  are 
detennmed  from  the  same  porttoa  of  the  substanoe  as  the  solphnr  or 
chkrine^  in  a  manner  simihur  in  other  respects  to  that  described  ibr 
simple  hydvocaibons.  I 

In  porsning  this  research  some  difficulty  was  ei^perjenced,  as  was 
anticipated,  in  finding  a  sabstanee  which  woald  abscnb  and  retain  the 
whole  of  the  chkrine^  onder  conditions  that  would  at  the  same  time 
insure  that  eyeij  trace  of  the  carboaie  add  and  water  shodd  pass 
through  onabsoibed. 

The  search  fiir  this  substance  was  confined  to  the  oxito  of  the  heavy 
metals,  as  these  alone,  firom  their  strong  sffinity  for  chlorine,  and  weak 
afflni^  finr  carbonic  add,  seemed  to'  give  enoomigement  of  sacoess. 

The  difflcftlty,  however,  in  finding  such  a  substance  was  chiefly  due 
to  the  circumstance  that  most  of  the  chlorides  of  these  metals  are  either 
too  volatile,  or  begin  to  suffer  (leconii)osition  at  too  low  a  temperature  ; 
it  being  requisite  that  the  absorbing  substance,  and  the  newly  iurmed 
chloride  of  the  same,  should  bear  to  be  heated  ,-utiicii  iitly  to  prevent 
both  condensation  of  water  and  absorption  of  cuib  acid,  and  at  the 
Fame  time  avoid  a  t<  in|)prnture  high  enough  to  occasion  any  apprecia- 
ble decomposition  of  tlie  clilorid. 

This  question  of  temperature  became,  therefore,  a  prominent  one  in 
the  investigation,  as  evidently  the  success  of  the  process  must  d<  pend, 
in  a  great  degree,  on  the  proper  management  of  the  temperature  of 
the  absorbing  substance,  within  such  limits  as  might  be  found  to  give 
satisfactory  results.    Hence,  my  first  step  was  to  devise  means  to  se- 

*  Proceedings  of  the  American  Academy,  Marcli,  1665;  American  Journal  of 
Sdmica  and  Ana,  1866,  XLL  40. 

t  Ftooeedingt  of  ihs  Amwrletn  Aeadsmy,  1664»  p.  Kl ;  Amsriean  Jonnud  of 
'  Bdciice  and  Arti»  1864,  XXXVIIL  387. 
I  Zae.  eft. 
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cure  the  necessary  control  of  the  temperature  of  that  part  of  the 
com])ustion  tubo  which  should  contain  this  substance. 

For  this  purpose  was  constructed  a  sheet-iron  air-bath  or  chamber, 
A,  Fig.  1,  provided  with  two  holes  —  one  ia  each  side  —  to  receive 


the  oombnstion  tube,  and  a  tabulure  in  the  top  for  a  thermometer.  One 
end  of  the  air-bath  is  made  to  reet  on  the  combustion  furnace,  and  the 
other,  which  projects  a  few  inches  from  the  I'ront  of  the  furnace  to 
make  room  for  a  lamp,  is  supported  bj  a  leg  resting  upon  the  table. 
The  bulb  of  the  thermometer  is  placed  in  a  central  position,  in  the  in- 
terior of  the  bath,  close  by  the  side  of  the  coin!)ustion  tube. 

The  temperature  of  the  air-bath,  and  consequently  of  the  substance 
contained  in  the  combustion  tube  within,  is  easily  regulated  by  means 
of  a  Bunsen's  burner  placed  under  the  front  end  of  the  bath,  as  shown 
in  Fig.  1.  With  the  exception  of  the  air-bath,  the  apparatus  employed 
is  the  same  as  that  used  in  the  analysis  of  substanoet  OGOtaining  sul- 
phur, a  fiiU  descriptioii  of  which  is  given  in  the  papen  above  referred 
to. 

The  sobttance  that  I  have  found  best  adapted  to  absorb  the  cUorine, 
fiat  substances  easilj  combustible,  is  brown  oxide  of  oopper,  pNparod 
Ij  predintation  with  potassa  and  %nition  over  a  gas  flame. 

DiflBcultly  combustible  substances,  like  diloroform,  are  not  complete* 
ly  burnt  in  oxygen  in  contact  with  asbestos  alone,  bat  require  the  pres- 
ence of  a  body  having  affinity  tot  chlorine ;  otherwi<ie  there  is  formed 
a  liquid  body,  difficultly  voladle,— probably  a  chloride  of  carbon, 

which  condenses  in  the  vacant  part  of  the  tube,  from  b  to  c,  Fig.  2, 
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and  wUdi  otfmoc  1m  ciifMf  tNmit  off  ad  tm  tauitytSa.  In 
neh  ciMt  die  ahwrbing  lobsteiiee  is  ml»d  with  the  aebestoe  oocapy- 
ing  the  btii^  part  of  the  tube^  when  the  eombiutiQiitalmpI^  Bia 
ei^dent  that  oside  of  copper  would  not  answer  far  this  purpose,  as  at  so 
high  a  tempemtore  dksUoiide  of  eopper  would  be  formed,  which,  behig 
insoluble  in  dilute  adds,  would  interfere  with  the  detomination  of  the 
chlorine.  Oxide  of  aino  has  been  found  to  give  good  results  with  such 
substances. 

The  preparation  of  the  combustion  tube,  and  the  arrangement  of  the 
mixture  of  asbestos  and  the  absorbing  substance,  is  tlie  same  —  except 
in  the  case  last  mentioned  —  as  in  the  analysis  of  substances  containing 
sulphur,  as  shown  in  Fig.  2,  viz.  the  space  between  a  and  b,  about 
10   inches  in   length,  is  fig.  %. 

packed  with  pure  asbes- 
to!i  ;  between  b  and  r,  —  :v 
Space  of  about  two  inches, 
—being  left  vacant,  a  plug 
of  asbestos  is  placed  at  c; 
the  space  between  c  and  c/,  4  to  5  inches  in  length,  is  filled  with  an 
Intamate  mixture  of  asbestos  and  brown  oxide  of  oopper ;  and,  finailj,  a 
plug  of  asbestos  is  pU^ed  at  d. 

After  the  eombnstion,  the  chloride,  together 
with  the  excess  of  oxide,  is  extracted  from  the 
asbestos  by  means  of  dilute  nitric  acid. 

To  fhdlitate  the  removal  of  what  may  ad- 
here to  the  sides  of  the  tobe^  the  apparatos 
shown  hi  Fig.  8  will  be  found  sernoeaUe^  aa 
in  the  analysis  of  solphor  oompomidsi 

L  MxptrimmUi  with  Oxide  of  Lead  and  with 
Oxid$  of  Oopptr,  flaotd  in  the  anterior 
tnd  ^tk»  eomiuttion  iuie,a»  aUorbmtt 
of  CUorino  «a  tk§  and^tit  of  tubtUmeet 
^fieul^  oomhuiUUt. 

The  substanoe  sdeeted  Ibr  analysis,  as  a  test 
of  the  process  for  that  obiss  of  bodies  which 

are  difficultly  combustible,  containing  but  a  small 
percentage  of  hydrogen,  was  commercial  chloro- 
form.  The  preparation  employed  was  first  subjected  to  redistillation. 
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Its  boiling-point  was  found  to  agree  essentially  witli  tliat  assigned  to 
pure  chloroform  in  Grerhardt's  Traite  de  Chimu,  Wbdfr  the  usual  testa 
were  applied,  no  imparity  could  be  detected. 

Experiment  1.  —  A  mixture  of  oxide  of  lead  and  asbestos  was  placed 
in  the  anterior  end  of  the  combustion  tube,  between  e  and.  d.  Fig*  % 
aa  preTionely  desoribed.  As  ehkride  of  lead  waa  aoppoaed  to  bear  a 
pretty  hig^i  temperatore^  without  volatilization  or  deoompositioo,  the 
use  of  die  aiF^wth  was  omitted  in  this  eiperinent*  and  the  oxide  gen- 
tly heated  with  a  small  flame  from  the  oombostum  lurnaoe.  The  com- 
bustion had  not  ptooeeded  fiur,  when  it  became  apparent,  from  deposi- 
tion of  mittute  drops  of  liquid  on  the  sidea  of  the  vacant  part  of  the 
tubOt— from  6  to  tf|  Fig.  8, —that  the  combustion  of  the  ehhirofufih 
was  incomplete,  aUhoo|^  so  doubt  could  exist  as  to  the  presenoe 
of  an  ezoess  of  oxygen.  This  deposit  of  liquid,  which,  as  abeady 
stated,  waa  supposed  to  be  a  chloride  of  carbon,  was  fiiund  to  be  dif- 
ficultly TolatQe,  Buflfering  partial  decomposition,  and  leaving  on  the 
tube  a  brown  deposit,  which  was  not  entirely  removed  by  ignition  in  a 
stream  of  oxygen.  The  high  temperature  employ^  to  burn  off  this 
deposit  occasioned  excessiTO  heating  of  the  posterior  end  of  the  mix- 
ture of  lead  oxide  and  asbestos  ;  and  this  may  have  been  the  cause,  to 
some  extent,  of  the  excess  in  the  determinations  of  carbon  and  hydro- 
gen,  although  subsequent  analyses  indicate  that  the  b;an|jie  of  chloro- 
form under  examination  contained  a  larger  jxircentage  of  these  ele- 
ments —  particularly  of  the  latter  —  than  belongs  to  pure  chloroform. 
This  experiment  gave  11.47  per  cent  of  carbon,  and  1.87  per  cent  of 
hydrogen.  Theory  gives  10.07  per  cent  of  cai  buu,  and  0.85  per  cent 
of  hydrogen.  The  mixture  of  asbestos  and  oxide  and  chloride  of  lead 
was  removed  from  the  tube,  and  treated  in  the  u.-^ual  manner  with  a 
solution  of  bicarbonate  of  soda  to  obtain  a  soluble  chloride.  This  op- 
eration was  found  extremely  tedious.  Even  after  treatment  for  more 
than  two  weeks,  with  occasional  tresh  portions  of  the  bicarbonate  and 
frequent  agitation^  the  decomposition  of  the  lead  chloride  was  still  found 
to  be  incomplete,  and  the  operation  was  abandoned.  As  this  is  given 
in  the  text-books  as  a  good  prooesa  for  the  separation  of  chlorine  from 
chloride  of  lead,*  I  am  led  to  presume  that  in  this  case  the  excess  of 
heat  employed  gave  rise  to  the  fonnation  of  an  oxychloride,  which  is, 
doubtless,  more  slowly  acted  upon  by  the  bicarbonate.    This  single 


*  H.  BosB^  Chioiis  Analytiqii^  nvw  Visndi  sdltioa,  p.  801. 
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experiment  does  not,  therefore,  prove  that  oxide  of  lead  may  not  be 
employed  in  this  process  with  good  results,  when  used  for  easily  com- 
bustible >ub-i;uu  ('>,  lui  l  excessive  heat  is  avoided.  But  it  w  ill,  un- 
questional  1y,  l<e  i'jund  preferable  to  uae  a  substance  which  will  give 
directly  a  soluble  chloride. 

Kr^i^n'ment  2.  —  This  experiment  was  conducted  as  the  last,  with 
only  this  diirrnncc,  vix.  that  oxide  of  copper  was  substituted  for 
the  oxide  of  lead.  No  better  results,  however,  were  obtained.  The 
reappeamice  of  the  difficultly  volatile  Uquid  in  the  vacant  part  of  the 
tube,  while  Ibere  was  assurance  of  there  being  no  deficiency  in  tbe 
■npplj  of  oxygen,  served  to  confirm  the  impression  gained  by  the  pre> 
oediiig  experiment,  —  that  chloroform  could  not  be*  completely  burnt  in 
OKjgen  alone,  but  that  a  substance  haTing  affinity  for  chlorine  would 
have  to  be  mixed  with  the  aabestOB,  «t  the  point  where  the  oomboitioii 
takeephwe.  ^ 

IK  MqftenmtnU  tniStI  Oxide  of  Zme,  mixtd  tnih  the  adeUM  ui  the 
potttrior  part  of  Ae  eomhuttum  tube,  ae  aieorhitt  of  Chionne  m 
the  annJ^tit  of  iuAtla$teet  HJfeid^  oominatiUt. 

As  already  indicated,  the  chief  otyect  of  this  set  of  experiments 
WM  to  determine  whether  the  presence,  at  the  point  where  combustion 
takes  place,  of  an  oxicto  capable  of  combining  with  the  chlorine  would 
have  the  effect  to  prerent  the  formation  of  the  difi&cultlj  voktile  liquid 
abov€  mentioned,  and  thus  remedy  that  defect  in  the  process. 

&peirime$A  1.— In  this  experiment,  three  grammes  of  oxide  of  itoo 
were  Intimately  mixed  in  «  mortar  with  the  qoantitj  of  asbestos  neoee- 
sary  to  fiU  the  space  between  a  and  Fig.  2,  and  that  part  of  the  tube 
then  pa<&ed  with  this  miztnre  in  the  nsnal  manner.  A  similar  mix* 
tnre  cooApoaed  of  asbestos  and  oolj  one  gramme  of  oxide  of  «nc  was 
placed  between  e  and  dL  The  spaoe  between  h  and  o  was  stiU  left  Ya- 
canty  in  order  to  be  aUe  to  observe  the  effect*  On  aoconat  of  the  vol- 
atility of  the  chhvide  of  sinc^  it  was  deemed  advisable  to  retahi  the 
use  of  the  air-bath  to  oontiol  the  temperature  of  the  anterior  portion 
of  the  combustion  tube,  whiefa,  in  this  experiment,  was  not  aUdwed  to 
exceed  160"  0.  The  result  was»  as  anticipated,  that  no  such  conden- 
sation of  liquid  between  h  and  c  occurred.  In  order  to  gain  from  this 
experiment  some  idea  of  the  degree  of  volatility  of  chloride  of  zinc 
under  such  circumbLaiices,  the  two  colunma  of  asbestos  were  treated  tor 
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tfUoane,  mfMelj*  Th»  uHmkm  ^Mped  from  Che  •■terior  whuBo 
w  femid  to  oonttiii  bm  *  (nee  of  ^ikdne,  giving  only  a  nilkSiieii 
vith  nitrate  of  silver ;  thowiog  that  tlM  cliktride  of  man  does  not  travel 
fiir  through  a  column  of  asbestos  from  the  poiat  where  the  flame  playp 

directly  on  the  tuljL'. 

liesuUs  of  ih&  Aiialf/sis.  —  Q. 20 Q7  gramme  oi'  chlorororm  gave  0.0798 
of  carhoaic  acid,  0^276  of  water,  and  0.7372  of  chloride  of  eilyer. 


Hydrogen  H 
Cl»lonne  Qlt 


^xpenWn/ 2.  —  In  this  experiment,  the  wlmle  Icnirth  of  the  com- 
bustion tube  from  a  to  d  was  packed  vhih  a  mixture  of  asbestos  and 
four  grammei  of  oxide  of  ^iop.  The  temperature  of  the  anterior  end 
of  the  oombustioo  tube  whb  i«ga]i|itefi»  iib  i|i  the  ptroviooA  experiment, 
bj  means  of  the  air-bath.  . 

Results  of  the  Analysis.  —  0.1839  gramme  of  rliloroforra  gave 
OXM>06  of  eaibonie  acid,  0i)166  of  wator,  and  0.4768  of  chloride  of 
flShrer. 

flaWiliiUirt.  VoQsd. 

Cbuboo  C,  15  100671  10.S06S 
HydngeR   H  1       0.847$  1.278S 

QUoiine  106J    88.0856  87.9014 

100.  09.4809 

Vbeee  two  analjBOfl,  agreeing  as  ihej  do  so  doselj,  indicate  timt  the 
ehloraferm  analysed  contained  biger  percentages  of  carbon  and  hj- 
4fogeii,  —  eepedally  ef  tlie  latter,  and  a  eorrespondmglj  smaUer 
peieentage  of  dilotiDe  tlian  the  theoretical  qoaalitiee;  oeoadoned, 
probably,  by  the  presenee  of  eome  impnrilj.  TUs  view  is  supported  bj 
calcnlatiops  made  on  the  assomptian  that  the  excess  miglit  have  ariseii 
fioDL  ▼olatSiisatiiin  of  dikride  ef  shu^  er  from  inoomplete  absorption 
of  the  chlorine ;  which  wmdd  malte  the  eblorolbrm  contain  from  two  to 
six  per  cent  more  than  the  theoretical  quantity  of  chlorine.  These  re- 
sults are  regarded,  therefore,  as  satisfactorily  establishing  the  utility  of 
this  pi\>ce:^  in  the  analysis  of  chloroform.    But  the  analysis  of  this 


1%  10.0671 

1  0.8473 
iP6,il  89.0856 
100. 


10.5273 
1.46 1-i 
88.0455 

100.0242 
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body,  contahiing  as  it  does  eighty-nine  per  cent  of  chlorine,  and  only 

eiuhty-five  hundredths  of  one  per  cent  of  hydrogen,  must  he  considered 
as  ail  extretae  case,  and  doea  not  prove  the  process  a  good  one  for 
other  classes  of  substances. 

The  next  step,  therefore,  was  to  determine  whether  the  process  would 
be  oqnally  efficient  in  the  ana]y>ig  of  substances  i  irli  iu  liydrogen,  the 
c<>tiil»u.-tinn  of  which  would  give  rise  to  the  forinHtion  of  a  large  quan- 
tity of  hydrochloric  ncid.  T!ic  Bubstance  selected  for  analysis,  to  eeltle 
this  qaestion,  was  chloride  of  amyL 

ILL  Mkperinu  nf^  rmth  Oxide  of  ZinCy  as  an  absorbent  of  (Morim  M 
U^e  ancU^m  of  iulmtaHces  nch  in  Hydrogm* 

Id  Ili6ie  eaEp0riBi«!iftiy  the  <iBidft  of  aino  wit  employed  in  the  aeme 
menner  as  abare  described  fcr  the  analyriB  of  ehloroform.  Hie  diknide 

of  amy],  which  was  the  subject  of  analysis,  was  prepared  in  the  osoal 
manner.    Its  boiling-point  was  102°,  8  corrected. 

The  following  results  of  two  analy^  s  with  oxide  of  zinc  indicate 
that  this  oxide  combined  witli  and  retained  some  of  the  carbonic  acid. 
Ttiis  result  was  not  anticipated,  as*  in  the  analysis  of  chloroform  the 
determination  of  carbon  was  uniformly  slightly  in  excess.* 
The  Results  of  these  two  annly-^es  are  follows  :  — 
1.  —  0.1922  gramme  of  ohlririd  '  of  arayl  gave  0.3513  of  carbonic 
add,  O.lddi  of  water,  and  0.2u28  of  chloride  of  silver. 


•  Since  the  above  was  written,  T  have  obsenofl,  on  reviewing  my  notes,  —  not 
onlj  of  exix'riments  with  oxide  of  zinc,  hut  also  with  o\nle  of  copper, —  that  in  ev- 
ery aoalysU  in  which  I  made  note  of  carbonization,  or  blackening  of  the  asbestos  in 
AscMibastfm  Mn^ — wlddi  ma/  somstiuiei  eeaar  htm  toe  npid  distillation  of  * 
the  sabMsnce^  or,  wfast  eBennls  te  As  ssas  thieg^  a  defloienqr  in  the  supply  of 
«ajfM,  •^then  was  a  kM  in  As  dat«niiiaaik»  of  tl|e  caxbdo»  and 
in  that  of  As  dUwins;  while  the  hydrogen  wonld  agree  pretty  nearlywith  the  theo- 
retical quantity.  I  am,  therefore,  nt  the  present  writing,  inclined  to  suspect  that 
the  carbonization  may  hate  had  soino  <  oTiriection  with  the  deficiency  in  the  carf>on 
determinations  in  these  iastanois,  although  the  blackening  would  readily  and  com- 
pletely disappear  so  soon  as  a  snffidency  of  oxygen  was  supplied.  This  momenta- 
17  Usokeniag  of  the  adieeios  oeenrred  in  both  of  the  sasljies  of  chloride  of  mafi 
with  oside  of  linc^  Imt,  as  already  iotiniated,  was  not  regaided  at  die  tinis  of  eeriooi 
conieqscnfi^  aa  aimllar  phenomena  In  the  analyds  of  hydrocarbons  by  my  proeeee 
were  generally  attended  with  good  results.  It  may,  therafon,  remain  an  open 
question,  whether  the  oxi<1f>  of  <rinc  may  not  scrre  a  gOod  pmpoes  in  the  sns^yns  of 
substances  of  the  class  now  under  consideration. 
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Ovbon  CU  60  56J910  49^ 
Hyamgen  Eu  11  10.8888  10.72 
Chlorine     Gl        85.4    88.2707  82.47 

100.  93.04 

2. — 0.1657  gramme  of  cUoride  of  amyl  g^ve  0J814  of  cttlMmie 
acid  and  0.1606  of  water. 

OakmialtiA.  rooad. 

Oarboii  G^o  60  56.8910  54.56 
Hydrogen  Hu  11  10.8888  10.74 
Chlorine .    Gl        85.4  88.2707 

IV.  JSggMrimtnU  with  Oxide  of  Ocppevy  as  ahsorbent  cf  Cklorim  «» 
lib  ono^tiM     mktaiMt  riek  in  Afdngvu 

In  these  experiments,  for  the  reason  previously  stnted,  the  oxide  of 
copper  could  only  be  placed  in  the  anterior  end  (  f  ili*  roiiibu&tion  tube, 
where  it  might  be  mairitained  at  a  tolerably  low  temperature.  After 
two  or  three  experiments,  —  whicj^  were  but  partially  successful,  — it 
became  apparent  that  tin:  rringe  of  temperature  within  wJiich  oxide  of 
copper  could  be  oiade  serviceable  to  absorb  the  chlorine  was  probably 
rather  limited. 

It  was  observed,  for  example,  that  at  150"  to  160*'  even  brown  oxide 
of  copper,  which  had  been  but  gently  ignited,  would  fail  to  ab:M3rb 
nearly  all  of  the  chlorine,  and  consequently  the  determination  of  the 
carbon,  jnd  sometimes  tiiat  of  the  hydrogen^  wonld  be  in  excess.  In 
one  experiment,  in  which  the  oxide  of  copper  was  kept  at  abont  153°  C, 
its  appeaianoe  had  suffered  no  change,  and  it  was  found  to  contain  only 
8.29  per  cent  oS  chlorine,  or  only  about  one  quarter  of  the  theoretical 
quantity.  When  a  raflSdently  high  temperature  ia  employed,  on  the 
oontraiy,  the  poeterior  end  of  the  column  of  oxide  of  copper  and  aabes- 
toe  baa  the  appeaianoe  of  being  entirely  changed  mto  yellow  chloride 
of  copper,  the  lett  of  the  column  ranaining,  for  the  moat  part,  of  ita 
eirigmal  dark  color. 

In  another  experiment,  with  tbe  oxide  of  copper  kept  at  a  tempera- 
ture of  about  1 60^,  only  abont  fourteen  per  cent  of  chlorine  was  obtained. 

In  botb  of  these  experiments  tbe  carbon  determination  waa  consid- 
erably in  excess,  and  in  one  of  them  the  hydrogen  also.  The  oxide  of 
copper  employed  bad  been  strongly  ignited. 
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Bdbfe  proceeding  foiiber  with  iheee  Mmewhatfaodoni  experimentB, 
it  was  deemed  advisable  todHtrmimJhe  tempenktnre  al  wlii«^ chloride 
of  copper  begins  to  giTe  off  chlorine,  in  order  to  know  how  ftr  H 

would  be  safe  to  raise  the  temperature  of  the  air-bath  in  conducting 
an  analysis.  By  making  use  of  the  air-bath  to  regulate  the  tempera- 
ture of  the  chloride  of  copper,  this  determination  was  easily  made. 
Durinsi  the  hcatinn  of  the  ciiloriJe,  a  current  of  air  from  the  air-gasom- 
eter was  ;nliiiit['-(l  tlirriugh  the  tube  in  wliich  it  was  contained. 

Observations.  —  At  243**,  not  a  perceptible  trace  of  chlorine  was 
given  off.  After  the  lapse  of  fifteon  minutes,  at  250°,  the  nitrate  of 
silver,  into  which  the  giu*  was  conducted,  was  observed  to  be  slightly 
milky  ;  this  may,  therefore,  be  taken  as  about  the  temperature  at  which 
chloride  of  copper  begins  to  sulfer  decompositioa.  At  267",  a  solutioa 
of  nitrate  of  silver  was  instantly  precipitated. 

ThinkiDg  that  perhaps  the  small  qaantity  of  chlorine  evolved  under 
tbcBO  cixcamstanceB  might  be  taken  up  again  and  retained  if  oxide  of 
copper  were  present,  and  possibly,  also,  that  in  that  case  a  higher  tem- 
pewtnre  migbt  be  safely  employed,  —  to  make  the  conditions  of  the 
experiment  conform  in  this  particular  to  those  whidi  exist  in  an  analy- 
fhf  all  but  one  inch  of  the  chloride  of  copper  was  remove  from  the 
tobe,  and  in  its  place  was  pat  a  mixture  of  asbestos  and  oxide  <^  cop- 
per, oocnpying  a  space  of  fottr  inchea  in  length,  forward  of  the  chloride. 
The  experimebt  was  then  repeated.  Prolonged  heating  in  a  current  of 
air,  and  afterwards  in  oxygen,  during  which  the  theimcineter  rose  to 
850^,  produced  no  reaction  with  nitrate  of  silver.  From  this  it  ap- 
peals that  the  chlorine,  which  is  given  oiF  below  this  temperature  Irom 
chloride  of  copper,  when  this  Is  mixed  with  oxide  of  copper,  is  absorbed 
and  retamed  by  the  latter;  hence,  that  so  high  a  temperature  as  950^ 
may  be  safely  employed  for  the  air-bath  in  conducting  an  analysis  fay 
this  process. 

Anafym  1.— Li  this  analysts  the  oxide  of  copper  employed  was 
prepared  in  the  ordinai'y  way  and  strongly  ignited.  The  space  in  the 
tube  occupied  by  th^  mixture  of  asbestos  and  oxide  of  copper  was  five 
inches  in  length,  and  contained  just  five  grammes  of  the  oxide.  Dur- 
ing the  experiment,  the  temperature  of  the  air-bath  was  maintained  at 
about  350".  At  the  close  of  the  combustion  there  was  no  appearance 
of  chloride  of  copper,  except  in  the  first  half-incli  at  the  back  end  of  the 
column  of  the  mixture  of  oxide  of  copper  and  asbesti  -  ;  -Ij nwing  that 
the  tcmp*'rature  employed  was  favorable  for  rapid  and  complete  absorp> 
tion  of  the  chlorine. 
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Results  of  the  Ati({/i/si8.  —  0.1682  gramme  of  chloride  of  amyl  gave 
0.3  IHr,  of  carbomo  acid,0J6dd  of  water,  and  0.2233  of  chloride  of 
silver. 

OMkolMtsd.  foonL 

CarboQ  C,o  'So  60^3910  56.522 
Hydrogen  H,i  11  10^383  10.761 
CUorine      Q         86-4    83.2707  82.778 

100.  iooj06a 

Analysis  2.  —  The  oxide  of  copper  employed  was  of  the  Baiiv  [n  ep- 
aration  as  that  used  in  Analysis  1.  The  space  occupied  by  the  mixture 
of  asbestos  and  oxide  of  copper  was  oolj  8^  inches  in  length,  but  ood- 
tained  the  same  quaotity,  viz.  5  grammes  of  the  oxide  of  copper,  as 
nsod  in  the  previous  analyst.^  The  temperature  of  the  air-bath  ranged 
from  260**  to  258°.  At  the  close  of  the  combustion,  it  was  found  (bat 
aU  but  ( inch  at  the  ferwaid  end  of  the  oobimn  of  mixed  asbestos  and 
oxide  of  copper  had  the  appearance  of  contuning  chloride  of  copper* 
By  coD^tarisoB  with  the  corresponding  observation  in  Analysis  1,  it  will 
be  seen  that  the  appearance  of  the  chloride  extends  over  more  than  five 
times  the  space  in  this  analysis  as  in  the  former,  ahowmg  that  with 
strongly  ignited  oxide  of  copper  a  temperature  higher  than  250%  even 
as  high  as  850%  is  more  fiivorable  for  the  absorption  of  the  dilorine. 
The  following  results  of  the  analysis,  however,  are  equally  accurate 
with  tliose  of  tlic  preceding  analysis. 

0.1661)  gramme  of  chloride  of  amyl  gave  0.3457  of  carbonic  acid, 
0.1612  of  water,  0.2213  of  chloride  of  silver.  , 

OtloMlgML  Hodnd. 

Carbon  lo      56^910  56.489 

Hyd]t)geli  Hu  11  104K888  10.786 
Chlorine     CI        85.4    884^07  8S.782 

100.  100.006 

Antiiftit  8.  Under  the  impression  that  an  oxide  of  copper  which 
had  been  leas  strongly  ignited  might  be  ofieotual  to  absofb  the  chlorine 
at  a  lower  temperature,  I  employed  in  this  and  the  two  following 
analyses  a  prepamtioo  of  brown  oxide  of  copper,  obtained  by  precipi- 
tation with  potash  and  ignition  over  an  ordinary  pxB  flame.  In  this 
analysis  ihe  temperature  of  the  air-bath  ranged  from  150"  to  IdS". 
The  apace  occupied  by  the  ai»bestos  mixture  wa.s  four  iuche«  in  leagtij. 
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the  anal jris  indicate  fluil  tbe  tempenlm  of  the  au^hath  was  tpo  low, 
ihiBj  a]M  flhow,  bj  ecamatiaon  with  the  molu  ebtaned  in.opemtiQg 
iridi  etnmglj  ignited  eside  ^  dbonl  the  aaaM  temperatore  of  the  ale* 
hatli  (see  p.  92),  thai  the  bam  oside  is  deddedly  feafiiiabU  ta  re> 
apaal  to  the  tanipeiitiin  leqahwd.  Hub  «ai  alaa  ihflvn  fay  the  ap- 
peataaee  of  the  oodde  after  ttHubostioii, — the  sewty  fbrmed  ehlatide 
b«Dg  ceoflaed,  in  the  cage  of  the  brown  oxide,  to  a  maeh  shorter  space. 

RetulU  of  ike  Jnakfti$.—'0.lBiO  gramme  of  chloride  of  amyl  gave 
0.3504  of  carbonic  acid,  0.1562  of  water,  and  0.1884  of  cidoride  of 
silver. 

Cburbon  Cu,  GO  66.8910  68.268 
Hydn^BQ  Bu  It  lOJW  10M2 
Gbloripn     a        9U    83>8707  S8>W 

100. 

^m%fif  4-!-  Used  the  aaine  {wefacatkm  of  oxide  of  copper  aa  in 
Analysis  3,  yia.  the  brown  oipde»  Tempeiatoie  pf  tbe  aii^-bath  reached 
ITO"*  Slight  earbooisatioQ  ooeqrred  judt  at  the  close  of  the  oombos- 
tioii,  from  extending  the  beat  backward  too  soon,  under  a  wrong  impres* 
sioo  that  the  substance  was  all  burnt.  Were  it  not  for  this  circum- 
stance, it  is  beUeved  that  this  would  have  been  a  ;^^uotl  analjais,  although 
the  temperature  of  the  air-bath  w:ui  kept  do  low-  That  a  higher  tem- 
perature of  the  bath  is  de^able,  however,  is  shown  by  the  fact  that 
the  chloride  of  copper  appeared  diflFused  over  a  space  of  2^  inches. 
The  length  of  the  column  of  mixed  asbestos  and  oxide  of  copper  was 
only  four  inches  in  this  experiment,  containing  imt  onfi  grumwA  of  tbe 
oxide. 

Rtiulu  of  the  Anc^si$,  —  0.1568  gramme  of  <^Uorida  of  aojl  gftve 
Ml^h  of  carbonic  acid,  and         of  water* 

OdonlaieiL  Itouid. 

Carixon  60       5f).39To  55.574 

Hydrogen     11,,         11       10.3383  10.784 
Chlorine      CI         35.4  33.2707 

JMiK)fSts  6.<—  The  oxide  of  copper  employed  was  of  the  same  prep- 
aration as  that  of  Analyses  8  and  4.  The  tempentore  of  the  air-bath, 
however,  was  considefably  higher,  ranging  from  240*^  to  247*^.  The 
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mixture  of  aabefttot  and  oxide  of  oopper  occupied  a  apaoe  of  five  fncliM 
in  lengtii,  bat  cooCained  onl/  two  gnunmes  of  the  oxide.  At  the  cluee 
of  the  co|pbii8tion  there  was  no  appeennoe  of  chloride  of  oopper,  eztt 
at  the  bade  end  of  the  oolnmn,  e  apaoe  f  of  an  inch  in  length. 

Sendk  of  th»Jna^fti$, — 0.1631  gramme  of  chloride  of  amyl  gave 
0.8888  of  caihooio  add,  0.1557  of  water,  and  0.8167  of  chloride  of 

Onbon  CV»  60  56.8910  56^ 
Hjdnigea  Ho  11  10^888  10.607 
Chlorine     Q        85.4    88.2707  88.640 

100.  99.798 

It  can  hard! J  have  eacaped  obserration,  that  the  qoantitj  of  oxide  of 
oopper  or  oxide  of  sine  required  to  absorb  the  chlorine  by  this  process 
is  extremely  small,  in  oonseqnenoe  of  its  beiog  nniformly  dilRaBed 
through  a  large  mass  of  asbestos;  hence  it  is  obvioDS  tiiat  but  little  of 
a  sotveat  is  needed  to  extract  the  chloride.  In  this  respect  the  new 
process  bears  a  strikiog  contrast  to  the  old  one,  whidi  involves  the  use 
of  a  large  qnantily  of  lime,  neoesritatnig  a  conespoading  quantity  of 
add,  and  iatrodncing  (l^greeable  manipulation,  which  tend  to  in- 
crease the  liability  to  error. 

I  have  not  yet  tried  the  process  recently  described  by  Carius,*  as 
tlie  dilBculty  which  I  had  found  in  obtaining  tubes  that  would  bear  the 
pressure  inddent  to  his  process  for  the  determination  of  sulphur  gave 
no  encouragement  of  better  bucce^a  in  the  use  of  liisi  process  for  the 
•determination  of  chlorine,  which  is  performed  in  a  similar  manner, 
although  more  complicated. 

The  advantage  which  my  process  affords,  of  being  able  (o  determine 
the  three  elements  carbon,  hydrogen,  and  chlorine  at  a  single  combus- 
tion, withuut  the  introduction  of  any  difficult  or  hazardous  manipula- 
tion, induces  the  behef  that  it  will  be  found  prt;ferable  to  any  other 
that  has  been  devised. 


*  A&iuUea  dor  Chimie  and  fharmacie. 
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Februarj  18, 1866. Monthly  Hisatme. 

The  \'tcE-FaBBiD£NT  iu  the  chair. 

The  Corresponding  SeoreUr/  read  letters  relatiTe  to  ex- 
changes. 

Professor  Washburn  read  a  paper  on  the  nature  of  the  tes- 
timonj  of  experts  in  courts  of  law ;  and  he  suggested  that  a 
legisladTO  remedy  might  be  found  for  the  abuses  to  vhieh  the 

employ meiit  of  expert  witnesses  by  the  parties  in  a  suit  fre- 
quently leads.  A  discussion  of  the  questions  raised  in  this 
paper  then  foilowed,  in  which  the  iuliuwiug  gentlemen  took 
part:  Dr.  C.  T.  Jackson,  Professor  H.  K.  Storer,  Professor 
G.  W.  EUoty  Professor  Parsons,  and  Dr.  J.  fiigelow. 


Five  hundred  and  •ixi]r>ililrd  Mretlnf^. 

March  6,  1866.  —  Spbcial  Mjsehno. 
The  President  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  the  Right  Kev.  John  B.  Fitzpatrick,  of  the 
Renident  Fellows. 

Professor  Washburn  gave  a  recapitulation  of  his  paper,  read 
al  the  previous  meeting,  on  the  testimony  of  experts. 

A  discussion  of  this  subject  then  followed,  in  which  Pro^ 
fesBor  Parker,  Judge  Bigeloir,  Mr.  B.  iSmerson,  Professor 
Bowen,  Br.  Jarvis,  Professor  H*  B.  Storer,  and  Dr.  Pickering 
took  part. 

On  the  motion  of  Professor  H*  B.  Storer  It  was  voied^  That 

a  committee  bo  appointed  to  consider  and  report  upon  the  sub- 
ject of  this  discussion. 

Pending  the  appointment  of  this  committee  the  meeting 
ac^urned. 

VOL.  YII.  13 
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March  18, 1866. — Adjourned  Statdte  Meehng. 

The  Fkesideni  in  the  chair. 

The  Carresponding  Secretary  read  letters  relative  to  the 
exchauges. 

The  President  called  the  attention  of  the  Academj  to  the 
recent  decease  of  Mr.  Jonathan  P.  Hall  of  Boston,  of  the  Besi- 
dent  Fellows. 

In  accordance  with  the  recommendation  of  the  Finance  Com- 
mittee it  was  voted,  Tliat  the  additional  sum  of  five  hundred 
dollars  be  appropriated  for  paper  and  printing,  to  be  ex- 
pended by  the  Publication  Committee  during  the  current 
year. 

A  oommittee  vas  appointed,  in  accordance  with  the  vote  of 
the  previous  meeting,  to  consider  and  report  upon  the  subject 
of  expert  testimony  in  oojiirts  of  law;  m.  Chief  Justice  Bige- 
low,  Professor  Washburn,  Professor  H.  B.  Storer,  Dr.  Tyler, 

Professor  Rogers,  Professor  Horsford,  and  Professor  J.  Wyman. 


April  10, 1866.  —  Monthly  Meeting. 
The  Pbesidbnt  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Dr..  Jared  Sparks^  of  the  Besident  Fellows, 
of  Dr.  Charles  Beck,  Vice-President  of  the  Academy,  and  of 
Dr.  Whewell,  of  the  Foreign  Honorary  Members. 

The  Secretary  read  u  letter  from  the  Treasurer  of  the  Boston 
Atlienieum  to  tlie  Treasurer  of  tlie  Academy,  informing  the 
Academy  of  the  termination,  on  the  1st  of  July  next,  of  the 
lease  of  the  Academy's  Hall,  and  notifying  the  Academy  that 
the  Trustees  of  the  Athenaeum  propose  to  take  possession  of 
the  Hall,  after  that  date,  for  the  use  of  the  Athen»um. 

On  the  motion  of  Mr.  Bowditch  the  subject  of  this  commu- 
nication was  referred  to  the  Finance  Conmiittee,  with  powers  to 
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make  such  arrangements  with  the  Boston  AtbeniBum  as  fhdy 
may  find  feasible  and  deem  expedient 

On  the  motion  of  Mr.  Paine  it  was  Toted  that  application  bo 
made  to  the  representatiTes  of  the  late  Jonathan  P.  Hall,  for 

the  meteorological  obseryations  made  by  him  during  the  past 

nine  years  under  the  auspices  of  the  Academy,  and  forming  a 
sequel  to  the  observations  of  Mr.  Hall  already  published  by 
the  Academy, 

Mr.  Faine  was  appointed  to  make  this  application,  and  also 
to  receiye  the  apparatus  furnished  by  the  Aioademy  for  Mr. 
Hall's  use. 

Mr.  G.  M.  Warren  presented  the  following  paper :  — 

NoU  on  an  Improved  Apparatus  for  the  Determination  of 
Vapor  DeiisUies  by  Gay-Lussac's  Method;  beinff  a  Mod- 
ification of  Bunsen's  ApparoJiivA  for  fMOWirviig  Ak^movlb 
Vapor*  By  0.  M.  Wabben. 

ll.wiMi  recently  had  occajsiou  iu  t.-inj)iuy  the  method  of  Gay-Lassac- 
for  taking?  vapor  deiiaities,  I  decided  to  follow  the  lead  of  Carius,*  and 
substitute  for  tlii-*  purpose  the  steam-bath  apparnfn<.  Fig.  1,  devised  by 
Bunsen,!  for  meu^^uring  the  aqueous  vapor  formed  in  the  analysis  of 
gases,  —  this  seeming  to  me  preferable  to  the  apparatus  described  by 
Gay-Lnssac.  But  when  I  came  to  use  the  apparatus  which  I  had 
constructed,  in  conformity,  as  I  supposed,  with  that  of  Bunsen^  I 
foond  it  defective  in  one  particiilar.  1  allude  to  the  fiw:t  that,  in  con- 
sequence of  the  aocumulation  of  a  stratDm  of  water  on  the  sofftce  of 
the  mercory  in  the  cup  Ftgi  1,  in  which  the  measuriug-tube, stands 
inverted^and  also  of  an  aocumnktioii  of  water  in  dew-like  drops  on  the 
sides  of  this  cup»  and  on  the  sides  of  die  cyliiHler  e  e,  it  was  found  im- 
possible to  make  an  accurate  reading  of  the  lower  level  of  mercury4 

As  I  was  about  to  abandon  the  use  of  this  apparatus  and  resort  to , 
that  of  Gay-Lossac,  it  occurred  to  me  that  the  defect  above  menUoned 


*  Anualeo  der  Chemie  luiU  Fhuniuicic,  CXIX.  316. 

t  Ossometriscbe  Methode,  p.  58 ;  Eoglish  edition,  p.  47. 

I  !b  is  bat  jut  to  remsit,  that  my  appwatus  nay  hsfe  been  delectiTS  ia  iti  pio- 
poitioiif, — as  dimensioiis  wm  not  givea  ia  Bansen's  ^waiptloii,  —  fiur  it  does  not 
appear  that  dther  BuaMO  or  Cerint  had  any  diflcnl^  In  malting  seeunis  obierva^ 
tiona  with  tlie  appsiataf  that  they  employed. 
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might  be  entirely  remedied  bj  supplying  an  additional  cup,  n,  Fitr,  2, 

within  the  other ;  the  inner  cup 
being  of  such  capacity  that  the 
mercury  expelled  tram  the  meas- 
uring-tube during  an  experi-, 
meat  would  be  certain  to  caoae 
«n  overflow  of  mercury  (oo 
matter  how  litUe)  &om  the 
iamer  into  the  oater  cup.  With 
such  an  anangonent  U  is  ob- 
▼ions  that  at  the  time  of  meas- 
urement the  hmer  cap  woold  be 
always  ftill  of  mercaryi  and  eon- 
aeqneotfj  that  the  latter  woeld 
•Iwayi  stand  at  the  same  level 
en  the  meaanring^nibei  henoe 
tint  this  level  may  be  previously 
ascertained,  once  for  all,  and 
thus  obviate  the  necessity  of 
making  this  reading  during  an 
experiment  It  will  then  only 
be  required  to  make  the  single 
readhig  at  the  upper  levsl  of 
the  mercurial  column.  The  dif- 
ference between  this  level  and 
the  constant  level,  pr*  \  !uuc.ly 
ascertained,  at  the  top  of  the  mercury  in  tiie  inner  cu]t,  wUl  give  di- 
'^f-  *  rectly  the  height  of  the  column  of  mercury,  wliich,  corrected 
for  temperature,  is  to  be  deducted  from  that  of  the  barometer 
to  find  the  pressure  to  which  the  vapor  is  subjected. 

With  thiy  -liu'lit  alt^'mtioa  of  Bunaen's  apparaLn.s,  it  ap- 
pears to  nie  far  preterable  to  the  more  complicated  and 
pxppn^ive  apparatus  of  Gay-Lu9»ac.  It  1ms  not  only  the 
advantage  of  jin-jifcr  einiplicity,  and  of  economy  in  the 
quantity  of  mercury  required,  but  recommen<ls  itself  also 
for  its  conyenience,  and  the  facility  with  which  the  vapor 
may  be  broi^ht  (o  and  maintained  at  a  ooostant  tempera- 
tore. 
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April  24,  1866.  —  Special  MEETifiO. 
The  FlBBBiDENT  in  tho  ehair. 

The  Freiident  mad  a  letter  from  Mr.  Swniiel  F,  DeltoOt  ad- 
miiuBtrator  of  the  efltete  of  flie  late  Jonathan  P.  HeU,  trane- 
mifeting  to  tbe  Treasnier  the  ram  of  one  hundred  dollars,  the 

bequest  of  Mr.  Hall  to  the  Academy,  to  be  expended  in  pub- 
lishing its  memoirs  aud  Iraubacliuus.*' 

On  tlio  motion  of  Professor  Loverin^  it  was  voted,  That  the 
tiianks  of  the  Academy  bo  communicated  to  tlio  representa- 
tives of  Mr.  Jonathan  P.  Hail  for  this  acceptable  bequest. 

On  the  motion  of  Professor  Bowen  a  committee  of  six  was 
appointed  to  act  with  the  1*100000  Gommittee  oa  the  rabject 
of  the  purohase  or  leaie  of  a  Hall  for  the  use  of  the  Academy. 
The  following  gentlemen  were  appointed  on  this  oommittee : 
Mr.  Loring,  Dr.  J.  Bigelow,  Mr.  E.  B.  Bigdow^  Mr.  J.  A. 
Low^,  Mr.  Andrews,  and  Professor  Kogors. 


May  1,  1866.  —  Special  Meeting. 
The  FasnDBNT  in  the  chair. 

Dr.  J.  Bigelow  presented  a  report  fiiom  the  committee  to 
consider  the  puichase  or  lease  of  rooms  for  the  Academy. 
On  the  motion  of  Professor  Lowering  it  was  voted  to  con- 

sider  the  subject  uf  this  report  at  the  luaeting  to  be  held  uii 
the  8th  of  May ;  and  the  same  committee  was  requested  to 
investigate  the  subject  further. 

Mr.  Loring  was  excused  from  further  service  ou  this  com- 
mittee, and  Professor  £Uot  was  appointed  in  his  place. 
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Ifay  8,  1866.  —  UOMTflLY  MBUnNQ. 
The  President  in  the  chair. 

The  Corresponding  Secretary  read  letters  relative  to  ez* 
changes ;  also  letters  from  the  Reverend  Bamas  Sears,  Pres- 
ident of  Brovn  Umyersitjr,  and  from  Dr.  Joseph  ]>aIton 
Hooker,  Director  of  the  Royal  Gardens,  Kew,  in  acknowl- 
edgment of  their  election  into  the  Academy. 

Professor  LovLi  ing  reported,  I'rom  the  Committee  of  Publi- 
cation, that  Volume  YI.  of  the  Proceedings  had  been  com- 
pleted and  was  ready  for  dif-tribution. 

On  the  motiou  of  Professor  Lovering  it  was  votedy  That  the 
sum  of  one  hundred  dollars  bequeathed  to  the  Academy  bj 
the  late  Jonathan  P.  Hall,  for  the  publication  of  its  memoirs 
and  transactions,  be  appropriated  to  the  publication  of  Mr. 
Hall's  meteorological  obtervations. 

Dr.  Bigelow  reported,  from  tiie  committee  to  eonfflder  the 
purchase  or  lease  of  rooms  for  the  use  of  the  Academy,  that 
no  further  action  had  been  had  ou  tlio  subject. 

On  the  motion  of  Mr.  Bo wd itch  the  subject  of  this  commit- 
tee's previous  report  was  indednitely  postponed,  and  the  com- 
mittee was  discharged. 

The  whole  subject  of  the  accommodation  of  the  Academy 
was  then  referred  to  a  new  committee,  consisting  of  Dr. 
Bigebw,  the  Treasurer,  Mr.  Bowditch,  Professor  CSooke,  Pro- 
fessor Miot,  and  Mr.  J.  A.  Lowell. 


May  29, 1866. — Annual  Meeting. 
The  Prebidbmt  in  the  chair. 

The  Treasurer  presented  his  report,  which  was  accepted  and 
referred  to  the  Auditing  Committee. 

The  Treasurer  reported,  fh>m  the  committee  to  consider  the 
subject  of  a  building  for  the  accommodation  of  the  Academy, 


or  ARTS  AND  80IBNCBB :  HAT  M«  1666. 


that  negottatioDa  were  pending  for  the  further  lease  of  the 
Hall  now  oooupied  by  the  Academy.  The  subject  was  reoom- 
mitted. 

The  Correspondiug  Secretary  read,  lu  abstract,  the  following 

Report  of  Hie  CouneU. 

ThroQgfa  a  wholly  unprecedented  mortality,  the  Academy  has  lo»t 
during  the  past  year  seventeen  members,  among  them  it«  Vice-Presi- 
dent and  it3  Treasurer.  Six  of  our  deceased  brethren  were  llesident 
Feilovvs,  three  were  Associates,  and  eight  Foreign  Honorary  Mem- 
bers. 

Of  the  Resident  Fellows  thus  removed,  five  were  of  the  Third  Claas, 
comprising  the  honored  names  of  Sparks,  Beck,  Lrvermore,  Worcester, 
and  Fitzpatrick,  and  one,  Mr.  J.  Patten  Hall,  was  of  the  Second  Class. 

.Taki  i*  Spakks  was  born  at  Williiip;ton,  Conne<»ticut,  in  1789.  His 
boyli  iul  was  pas^sed  in  tlie  then  usual  pursuits,  and  with  no  more  than 
the  then  wonted  opp  u  tunines  and  privileges  of  boys  in  the  country. 
He,  however,  early  numifested  a  strong  inclination  and  capacity  fur 
mathematical  study,  and,  with  such  aid  he  could  deprive  from  stray 
books  on  navigation  that  fell  in  his  way,  he  attained  to  the  calculation 
of  eclipses  and  other  astronomical  phenomena,  and  in  one  instance  fur- 
nished the  mutanda  for  the  year's  almanac  He  learned  a  carpenter's 
trade,  and  connected  with  it  the  profession  of  a  district  schoolmaster. 
With  no  distinct  porpose  other  than  that  of  qualifying  himself  for  the 
SQCcessfiil  and  honorable  'discharge  of  this  last-named  calling  during 
the  winter  months,  he  sought  the  tuition  of  his  pastor,  Rev.  Mr.  Loomis, 
(afterward  President  of  Shurtleff  College,  Illinois,  and  still  living,)  and 
ander  hia  diieetioa  oommenoed  a  eoune  of  dassieal  etudy,  aodertaking 
tp  pay  Mr.  Loomis  by  shinglmg  his  barn.  One  day^  when  he  was  at 
wotk  on  the  ham,  Us  teacher  asked  him  to  eome  into  the  house,  and 
constroe  a  passage  in  YiigU  in  the  hearing  of  Bev.  Mr.  Abbot,  then 
miniBter  of  Ooyentiy.  Mr.  Abbot  peroeiTed  at  onoe  the  rich  promise 
diai  there  was  in  tiie  young  carpenter,  and  wrote  to  his  brother-in-law, 
the  principal  of  Ezeler  Academy,  to  solicit  a  acholarfthip  for  him.  The 
application  was  soooessfiil,  and  yonng  Sparks  walked  to  Exeter,  more 
than  a  hundred  miles,  in  three  days,  Mr.  Abbot  (who  with  his  wife 
was  meditating  a  Tisit  to  his  brother  and  sister)  conveying  hig  trunk 
behind  his  own  chaise. 

After  a  novitiate,  in  which  he  showed  masterly  power  of  acquisition, 
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he  eatend  Harvard  College  in  1811.  TiKNigfa  his  ilraiteiied  einniiii- 
■tsDoeB  made  hnoa  abeenoee  for  sohooMceeDiiur  neoMsaryi  and  hie  httJfh 
aft  one  tune  wee  greedy  impaired,  be  yet  maintained  a  high  eollege 
tank,  endi  in  matheiaatice  eepeoiallyi  wae  regeided  as  at  the  iiead  of 
his  dasa.  After  graduating  m  1815,  by  inritaticm  of  the  kte  Stephen 
HigguMoo,  Esq.,  he  tanght  a  priYate  school  at  Lencasler,  Masaachn* 
setts,  in  the  perish  of  Rer*  Dr.  Thayer,  with  whom  he  eomnwaeed  the 
Bliidy  of  theolegy  while  eogagod  in  tlie  instroolioo  of  hie  eoosi  About 
Ode  time  he  thought  serionsly  of  devotfaig  Mmself  to  the  eoieotiio  ex> 
ploration  of  ttiknown  regions.  Hongo  Fark's  Travels  had  interested 
him  ]»eealiarlj  in  Afriea,  and  arraDgements  were  nearly  eompleted  for 
hie  entering  die  eerviee  of  an  Bo^h  eooleiy  ftr  Afrtoaa  reseaieh. 
The  negotiatioa  fidled  through  no  baokwardnass  on  his  part,  and  frsm 
cfHises  whidi  he  never  fbUy  nndentood. 

In  1$^17  he  was  recalled  to  Cambridge,  as  Tutor  in  Mathenmties  and 
]S;Lturat  Philosophy,  and  during  the  two  years  for  which  he  held  this 
appoiutnient  he  completed  his  pre|>aralioii  lor  tlic  ministry.  In  16VJ 
be  was  ordained  pastor  of  a  new  Unitarian  Cliurch  in  Baltimore. 
Here  he  found  himself  unwillingly  drawn  into  two  sepai'ate  controver- 
sies,—  one  with  iiev.  Mr.  Wyatt,  of  Baltimore,  on  The  Ministry, 
Ritual,  and  Doctrine  of  the  Protestant  Episcopal  Church";  the  other 
with  Rev.  Dr.  Miller,  of  Priucetoa,  on  the  "  Comparative  Moral  Ten- 
dency of  Trinitarian  ami  Unitarian  Dorfrines."  The  letters  written  in 
these  controversies  rf«ppcfively  \vf  re  published  in  separate  volumes, 
which,  while  they  are  monuments  of  their  author's  extensive  learning 
and  maiiced  pdemic  ability,  are  admirable  for  their  genial  temper,  their 
nniform  oonrtesy,  and  their  entire  freedom  from  bitterness  and  inveo- 
tive.  It  is  worthy  of  emphatic  notice,  that  both  of  the  divines  who 
were  then  his  earnest  antagonists  became  his  warm  personal  friends. 
He  at  the  same  time  edited  a  monthly  theological  magazine,  for  which 
be  furnished  the  greater  part  of  the  materials.  He  also  commeneed 
the  editerBhip  of  a  Collection  of  Theological  Essays  and  Tracts  by  ra* 
tioits  antfaon,  with  biegrsphical  and  eritieal  notices  by  his  own  hand,  — 
a  woik  ondoobtedly  suggested  fay  that  welMmown  series  of  tiaets 
bearing  the  name  of  Bishop  Walson.  This  work  was  eootinned 
throogh  six  Tolomes.  During  a  portion  of  his  residenee  in  Baltimoiw 
he  served  as  Chaplain  to  the  Hboee  of  BepresentatiTes  in  Gbngress,  at 
a  period  when  that  office  was  not»  as  now,  sersmbled  iot  by  greedy 
seeker^  but  conferred  unsought  on  the  best  man. 


Digitized  by  Google 


OF  AUXS  AND  aCiii^NCKc;  :  MAY  29,  1866.  105 

In  1823  he  resigned  his  charjsre  at  Baltimore  on  account  of  enfeebled 
health.  H*-  tli.  ii  removed  to  Bo.^ton,  and  became  proprietor  and 
editor  of  tijiu  Aurth  American  Review.  During  the  seven  yearsi  for 
wliich  fhi«  work  wn-^  entirely  under  hi-  (  nittrol,  it  reached  a  degree  of 
pro-iperity  and  an  exti  ii<l(  <1  circulation  which  it  has  never  equalled  at 
aoy  subsM[U(  Tit  tiiiK .  In  W26  he  published  «  ^  Ldfe  of  Jobo  Ledyard, 
the  American  Traveller.'* 

^lortly  after  his  removal  from  Baltimore  he  determined  to  attempt 
Ibe  publication  of  WMbingtoo's  Life  and  Writtnga.  In  1828  he  spent 
a  jwr  in  £on^  employed  principally  in  copying  doemnenta  iUnstnip 
tire  of  the  histozy  of  the  Americaa  Berolntion  in  the  pnl^c  aichivflt 
of  England  and  Fianoe.  His  great  wock  appeired  in  twalve  Tolameiy 
in  1834-37.  Daring  its  piepaiatioo,  and  dueflj  firom  nateriab  aoca- 
mnlalfid  in  its  fiirtheianoe^  he  pobliabed  the  Life  and  GotTespondenoa 
of  Goavofneor  MamB,**  in  three  rolninesy  and  the  Diplomatic  Cona- 
■pondenee  of  the  Amarican  Betofatioa,''  in  tweiw  volaniBt.  TbeAmeiv 
lean  Almanac,  from  the  oatset  a  work  of  natinniil  interest  and  impor- 
tance, WM  also  started  by  him,  and  he  edited  Its  first  ▼olnme,«— that  for 
1830.  SimaltaoeoDsly  with  the  appearance  of  the  first  roltmie  of  his 
Washington,  he  commenced  the  publication  of  his  "  Library  of  Ameri- 
can Bion^raphy,"  which  was  continued  through  twenty-tivc  volumes, 
several  of  tlie  memoirs  injj  been  written  by  himself,  and  all  the  rest 
written  by  anthors  of  his  own  procuriiJL\  und  piibiisiiied  under  lii^  imiiu - 
diate  supervisim.  In  1840  he  completed,  in  ten  volumes,  his  Lite  and 
Writings  of  FrankUn.  In  1854  he  published  four  volumes  of  the  more 
important  Correspondence  of  the  American  Revolution.  In  these  labors 
he  eaiilj  takes  the  lead  of  the  historians  of  the  United  States.  No 
other  man  has  i^iproaohed  him  either  in  the  amount  or  the  valae  of 
liis  eootiibiitioos.  He  has  done  more»  perhaps,  than  all  others  to 
make  it  possible  that  a  histoiy  of  the  Ameriean  Be^ation  shoald  be 
wtittsn.  His  works  beer  abmidaat  tokens  of  his  eonscientious  fiiithfol- 
ness,  his  jndicionsness  as  an  historioal  cridcy  his  fteedom  from  prqa* 
dice  and  paitaafitj,  his  psrapleQity,  grace,  and  dignity  as  a  writer,  his 
soond  judgment  as  an  editor,  and  his  skill  in  availing  himself  of  die  co> 
operation  of  others.  It  is  believed  that  no  one  has  ever  covered  so 
moeh  groond  with  so  few  assailable  points ;  and  the  two  or  three  in- 
stances in  which  he  has  been  called  in  question  have  only  served  to 
bring  into  clearer  view  the  patient  industry,  profound  discretion,  and 
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single-hearted  rectitude  with  a\  liich  lie  had  managed  the  many  difficult 
subjects  that  came  onder  his  treulment. 

From  1839  to  1849  lie  wns  l*rofe?sor  of  History  in  Harvard  Col- 
lege, and  he  was  it»  President  irom  1849  to  1852.  Since  retiring  tVum 
the  Presidency  he  has  written  little.  It  was  his  intention  to  wnte  an 
extended  history  of  the  United  States,  and  he  regarded  his  previous 
labors  as  but  a  pr^aration  for  this.  But  a  lamaness  of  the  right  arm 
precluded  the  free  use  of  the  pen,  and  the  oooflcioas  difficoUy  of  so  chan- 
ging all  his  habits  of  study, 'note4akmg,  and  oompositton  as  to  conform 
himaeif  to  the  use  of  an  amanuensis  postponed  the  conomiencemettt  of 
tins  plan  till  it  was  too  late  to  cany  it  into  execution.  He  continued 
to  live  at  Cambridge,  surrounded  by  many  of  his  early  fiiends,  and  by 
many  mom  by  whom  he  was  equally  revered  and  loTed.  On  the 
evening  of  March  6th,  1866,  he  waa  at  a  social  party.  On  his  return 
home  he  was  setced  with*  chill,  and  on  the  next  day  pneumonia  set 
in,  at  his  age  with  little  or  no  hope  of  reooTery.  His  suflbring^ 
were  probably  not  severe;  if  they  were,  he  bore  them  in  perfbct 
serenity,  and  remained  cheerfiil  and  self-collected  till  a  comatose  con- 
dition ensued  but  a  few  hours  before  hia  death.  He  died  on  the  14th 
of  March. 

JMr.  Sparks  did  nothing  that  was  not  done  well,  few  things  that 
were  not  done  superlatively  well.  His  reputation  rests  not  merely 
on  his  capacity  as  an  editor  and  compiler:  hafl  ho  written  nothing 
else,  his  biographies  alone  would  have  seemed  work  and  glory  enough 
for  one  man ;  and  these,  in  the  appreciation  of  their  subjects,  in  the 
grouping  of  persons  and  incidents,  in  the  delineatitm  of  cbanuster, 
and  in  the  tracing  of  relations  and  sequences  among  events,  give 
ample  evidence  of  a  keen  insight,  an  analytic  fiieul^,  and  a  con- 
structive  power,  which  the  literary  world  would  have  better  appre- 
dated,  had  not  his  more  important  biographies,  those  of  Washmgton 
and  Franklin,  been  in  foam  snUbidiary  to  the  publicatioii  of  their 
works. 

In  his  private  character  no  ordinary  terms  can  convey  the  measure 
in  which  he  was  honored  and  loved,  most  by  those  who  knew  him  best 
He  can  have  had  no  enemies ;  and  no  man  can  have  made  more  or 

warmer  friends.  In  meekness,  modesty,  kindness,  generosity,  a  win- 
ning politeness  that  went  to  the  heart  because  it  caiue  from  the  heart, 
the  most  tender  concern  for  the  well-being  and  happiness  of  others, 
constant  watchfulness  for  the  opportunities  of  doing  good,  charity  that 
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dfopped  Hb  benefactiooB  in  look,  wotd,  and  deed  ill  along  hiB  life-path, 
— in  these  and  other  like  tiaits  he  lealiaed  to  many,  with  more  ibloeaB 
than  they  con  fesdUj  reeall  it  elsewhere,  the  ideal  of  a  Cauistian  gen* 
tieman.  And  it  was  his  happiness  and  onrs  that  he  died,  tboogh  foU 
of  years,  before  the  infirmitieB  of  old  age  had  impaired  either  his  ca- 
pacity of  enjoyment,  or what  would  have  been  to  him  the  same  thing 
—  the  power  of  active  beneficence.  **  Fdix,  non  tUm  imUum  ebuitatt, 
$ed  etiam  opporiunitcUe  mortis.** 

CuAiiLKS  Beck,  late  Vice-President  of  the  Academy,  died  in  Gam- 
bridge,  March  19,  18GG,  after  aa  illness  of  only  three  hours.  He 
was  the  son  of  a  merchant,  and  was  born  at  lleidelber<j  on  the  lOlh  of 
August,  17U8.  Ilia  mother  afterwards  marryinGr  fur  iier  second  hus- 
band Professor  De  Wette,  the  family  moved  to  iicrlin  in  the  year  1810, 
when  De  Wi.'tte,  then  about  thirty  years  old,  and  already  widely  known 
as  a  tbeoloGrmn,  was  called  to  a  chair  in  the  new  University. 

The  boyljitod  and  early  youth  of  Dr.  Berk  were  })a<sed  partly  in 
Carlsruhc  and  partly  in  lierlin,  in  which  latter  place  h<'  enjoyed  un- 
usual advantages,    lie  was  a  pupii  in  the  Werder  Gymnasium,  where, 
among  other  instructors,  he  had  the  elder  Zumpt :  his  step-father's  liter- 
ary and  social  position  gave  him  an  opportunity  of  seeing  and  hearing 
the  gifted  men  in  whom  Berlin  then  abounded ;  and  the  events  of  the 
War  of  Liberation,  going  on  before  his  eyes,  awakened  in  him  a  spirit  of 
patriotic  fervor  which  never  died  out,  and  which  made  his  example  and 
inflaence  of  great  worth  in  after  days  to  his  adopted  eonntiy.  Indeed, 
the  chances  of  war  made  Us  home  at  times  nnsafe  for  women  and  chil- 
dren :  on  one  occasion  it  was  tiiotight  best  fiv  his  mother  to  leave  town, 
and  as  she  travelled  with  her  son  they  listened  all  day  to  the  roar  of 
Napoleon's  gans.   The  day  after  the  battle  of  Grossheeren,  not  ihr  firom 
Berlin,  Angost  88, 181B,  he  visited  the  battle-fleld,  and  was  vividly 
impressed  with  the  dreadful  reality  of  the  contest  in  which  his  country 
was  engaged.   He  was  one  of  the  patriotic  pupils  in  the  Gymnastic 
Sehool  of  Jahn,  established  near  Berlin  in  1611 :  he  belonged  also  to 
the  Band  of  Virtue,  an  asaodation  which  embraced  the  flower  of  the 
German  youth,  and  to  the  Bnrschenschaft. 

The  lessons  of  this  period  were  not  lost  upon  young  Beck.  His 
weU-knit  frame  was  made  strong  and  supple  by  the  manly  ezerMses  for 
which  he  retamed  a  love  all  his  life.  His  mind,  natur^y  of  a  hardy 
mould,  acquired  great  force  and  a  set  determination.  With  the 
shrewdest  practical  judgment,  with  the  soundest  common  sense,  he 
was  always  ready  to  sacrifice  everything  to  his  ideas  of  right. 
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During  his  eareer  as  a  stodent  at  llie  UniTerritj  an  inddent  ooeorrad 
which  gave  a  diraetkm  to  hia  whole  life.  His  stepfiitber»  Professor  De 
Wette,  who  had  enjoyed  the  hospitalities  of  the  parents  of  the  student 
Sand,  the  anasdn  of  Kotaebae,  wrote  a  letter  of  oondolenee  to  the 
mother  of  the  onhappj  young  man.  Altfaoogh  the  letter,  far  ftem  jus- 
tifying the  deed,  merely  pointed  out  general  eooroea  of  Christian  oonso- 
laden,  the  Prossian  government  was  not  inclined  to  pass  it  by  nmio- 
ticed:  on  the  88th  of  August,  1819,  Profeseor  De  Wette  was  asked  if 
he  acknowledged  the  authorship  of  the  letter ;  two  days  after  he  was 
summarily  dismissed  from  the  University.  After  an  interval  of  three 
years  he  was  called  to  the  University  of  Basle  asi  Professor  of  Theol- 
ogy. His  step-son  mLumime  having  finished  his  theological  and  piiilo- 
logical  studies  at  the  University  of  Berlm,  and  after  pafjsing  his  exam- 
ination as  candidate  of  theolog}\  having  been  ordained  as  a  rlersrynmn 
in  Ileidelberj;  ('^"b'  7,  1822),  left  (juruiany  and  joined  his  stej^-father 
at  Basle  in  the  same  year,  and  spent  the  next  two  years  as  a  successful 
TpHcher  of  the  Latin  Language  and  Litprature  in  tlif  Pedagogium  at 
liasle.  Dtirin^T  this  time  ho  took  the  degreo  of  Doctor  of  Philosophy 
at  Tul)ingen  (Se{>tember  1^5,1823). 

The  state  of  atVairs  in  Germany  and  Switzerland  convinced  Dr. 
Beck  that  there  was  no  field  in  either  of  these  countries  for  one  of  his 
sentiments.  He  left  Switjserlaad  accordingly  in  the  year  1824,  and 
came  to  this  oountiy  with  his  vBlued  friend,  Dr.  FoUen.  They  landed 
in  New  York,  December  24th.  The  testimoBials  and  letters  brought 
with  him  insured  him  a  favorable  receptton  at  once.  As  an  evidence 
that  America  was  benoeforth  to  be  his  permanent  home,  Dr.  Beck  took 
the  preliminary  steps  to  being  naturalized  in  Philadelphia,  a  month  af- 
ter he  landed :  he  was  naturalized  in  Northampton,  March,  1830.  The 
first  five  years  of  his  American  life  were  passed  in  Northampton,  in  the 
wdKknown  Bound  Hill  School  of  Messrs.  Oogsweli  and  fianerolL  At 
this  school  Gymnasttos  were  tanglit  for  the  first  tame  in  America*  In 
1880,  he  on  the  Hudson  opened  a  sehool  of  his  own  lor  boys.  Two 
years  alter,  in  the  beghming  of  1832,  he  was  called  to  Harvard  Col- 
lege as  UniTersity  Prolessor  of  Latin,  and  remained  in  that  office  tiU 
1850.  Alter  his  resignation  he  was  ocenpied  with  his  own  private 
stadiesy  and  with  many  trusts  of  a  publio  character,  tiU  his  deadi.  He 
was  twice  a  member  of  the  Legislature,  Vioe^Fresident  of  the  Oriental 
Society,  President  of  a  Savings  Bank,  and  Director  of  another  Bank, 
and  a  valued  member  of  many  boards  and  commissicos  in  his  own 
town. 
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Dr.  Beck  visited  Eon^  three  timee ;  once  in  1847,  again  in  1857, 
and  the  last  time  in  1858.  The  bat  journey  wu  imdertakeo  prin- 
d pally  for  a  literary  purpose. 

In  1856  he  published  in  the  Memoirs  of  the  Academy  a  most  impor- 
tant oontributioa,  on  the  Age  of  Petronius  Arbiter,  in  which  he  takes 
ground  against  the  h.asity  conclusionij  of  Niebulir  an<l  Studcr,  and  ex- 
hausts the  treasures  of  antiquity  and  language  to  prove  that  this  puzzling 
fiction  must  have  been  written  either  in  the  reign  of  Augustus  or  Tibe- 
rius. Finding;  that  the  text  of  Petronius  was  in  a  very  untrustworthy 
Rtate,  he  resolved  tu  collate  the  manuscripts  liimseK.  On  his  last  jour- 
ney to  Europe,  in  l8o8  and  1859,  he  compared  twenty  of  tlie  twenty-one 
existing  manuscripts  of  Petronius.  The  results  of  these  studies  he  pub- 
lished in  a  beautiful  quarto  volume,  printed  in  CambrifVje,  181)3,  at  his 
own  expense,  and  distributed  gratuitously,  it  is  not  hazardous  to  say 
that  the  manuscripts  of  no  author  have  ever  been  collated  with  a  more 
minute  and  conscientious  accuracy  than  those  of  Petronius.  It  was 
hoped  by  Dr.  Beck's  friends  that  he  might  feel  inclined  to  edit  Petro* 
nius,  a  task  for  which  he  was  so  peculiarly  qnaltfied.  He  was  pre- 
vented bom.  doing  this  partly  by  occupations  which  he  considered  more 
important,  and  partly  by  the  publication  of  a  new  Petronius  in  Ger- 
many. Beside  the  two  works  alluded  to,  he  published  a  third  bearing 
the  name  of  Petronius,  an  inedited  lexical  fragmmt  disoorered  by  him 
and  printed  in  VoL  VIIL  of  the  MemoifB  of  the  Academy.  In  former 
years  he  had  pnblisfaed  a  nnmber  of  works;  among  which  were  a 
TreatiM  on  Gymnastics,  Northampton,  1828 ;  the  Medea  of  Seneea, 
1884$  Gioero'e  Brotns,  1887,  and  hi  an  entirely  new  edition,  1858 ; 
Latin  Syntax,  1888,  and  a  second  edition,  1844;  the  Herooles  Fnrens 
of  Seneca,  1845  s  Monk's  Metres  of  the  Greeks  and  Bomans,  (trans- 
kted  with  Proftssor  Fellon,)  1844;  and  beside  this  he  had  contrihuted 
to  fiteraiy  jonrnah. 

The  same  eonscioitioDS  idelity  which  marks  his  writings  perraded 
all  he  did.  The  role  of  his  life  was  to  do  his  duty  as  he  onderstood  it, 
and  the  whole  cf  lus  doty,  without  fear  or  favor,  and  to  do  all  he  ooold 
for  his  follow-men.  As  an  instmctor  he  was  rigoroos  and  exacting,  hot. 
not  more  so  toward  his  pnpils  than  toward  himself.  In  (he  distribntion 
of  his  means  he  showed  judgment  as  well  as  generosity.  His  contribu- 
tions to  the  various  public  calls  that  have  been  so  frequent,  of  late  years 
partieularly,  have  been  munificent.  Bui  his  private  charities  have  un- 
doubtedly been  greater  still,    ^lo  de.serviDg  foreigner  ever  appealed  to 
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liim  for  aid  in  ▼ain ;  and  it  was  hia  habit  to  seek  oot  infeUigent  yoimg 
American  mechaniofl  of  good  character,  and  lend  them  monej  to  begin 
th^  trade.  As  a  citiseo  he  was  a  model  man*  He  took  a  warm  in- 
terest in  all  public  matters,  national  and  state  i  he  was  more  thoroughly 
inibrmed  about  mmucipal  affiurs  than  most  bom  Amnriimna.  From 
the  first  outbreak  of  the  war  he  did  all  he  ' could  to  help  the  national 
cansa.  He  thought  that  every  good  dtiaen  should  serve  his  ooontiy 
as  &r  as  he  could  in  person,  and  showed  his  sincerity  by  joining  a  mtJi* 
tary  organization  and  drilling  with  the  zeal  of  the  youngest  recruit.  He 
went  with  his  company  into  camp,  where  he  was  eager  to  do  all  the 
drudgery  of  a  (common  soldier  ;  and  it  was  a  sore  trial  to  him  that  when 
the  company  went  into  service  he  was  rejected  on  account  of  his  age. 
The  universal  respect  in  which  his  lofty  integrity  and  sini|)liciiy  were 
held  was  touchinirly  attested  at  his  death,  which  was  mourned  by  the 
citizens  svs  a  greuL  public  calamity. 

Mr.  Gf.orgk  LiVERMORE  died  nt  his  residence  on  Dana  Hill,  in 
Cambridge,  on  AV'ednesdayi  August  ^^0,  1860,  of  a  disease  of  the  veins, 
followe'd  by  jjaralysis. 

He  was  a  son  of  Nathaniel  and  Elizabeth  (Gleason)  Livermore,  and 
was  born  in  Cambridge,  July  10,  1809,  being  therefore  at  the  time  of 
his  decease  in  his  fil'ty-seveuth  year.  He  had  been  shortly  before 
chosen  Treasurer  of  the  Academy,  glad,  as  he  said,  —  with  that  pleasing 
modesty  which  was  one  of  the  most  winning  traits  of  his  attractive 
character,— to  prove  his  interest  and  good- will  as  a  Fellow,  in  an  office 
which  did  not  require  the  high  scientific  qualities  displayed  by  his 
brethren.  To  all  his  associates  in  literary  pursuitSy  and  to  all  who  met 
him  in  the  walks  of  trade  and  business,  he  was  known  (as  only  in  the 
more  private  circles  of  affection  he  could  be  fully  appreciated)  as  a  man 
of  rare  excellence  of  native  disposition,  of  lofty  integrity,  ardent  patri- 
otism, and  fulness  and  depth  of  Christian  principle  and  caltore.  There 
was  a  charm  in  his  gmtle  bearings  and  a  grace  in  his  speech  and  man- 
ners which  made  him  a  moat  delightfiil  oompanion,  and  impressed  all 
who  were  brought  into  contact  with  him.  There  was  something  singu- 
larly engaging  in  his  refined  simplicity  and  quietness  of  spirit,  and  in 
the  almost  feminine  delicacy  of  his  nature.  Indeed,  perhaps  even  his 
nearest  finends  would  not  have  fully  known  what  energy  and  almost 
passionate  earnestness  were  latent  in  that  nature,  had  they  not  been 
called  out  by  the  perils  and  struggles  of  his  country  during  the  last 
Ibur  years  of  his  life.   An  aU-absorbiog  patriotism  stirred  him  to  the 
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inteiiBert  interest  in  tlie  war  againBt  the  rebellion.  The  ddieaey  nad 
fteUeneat  of  his  bodj  alone  prevented  hie  becoming  a  aoMier,  but  his 
pen  and  purae,  his  seal  and  prsctioal  efibrC,  were  doTotedlj  givai 
to  fiUisg  the  iBoks  of  our  amy,  promoting  enlistments,  gathering  re- 
emits,  providing  for  the  welfare  and  comfort  of  soldiers  on  the  march, 
in  the  camp^  on  the  battle«&eld  and  in  the  hospital,  and  even  to  furnish- 
ing them  with  oopies  of  a  reprint  qf  the  famous  Soldiers'  KUe"  of 
the  Cromwellian  troopers.  It  was  with  a  of  meeting  one  of  the 
mc^t  exciting  of  the  issues  which  the  war  incidentally  opened,  that  he* 
was  led  to  the  investigations  that  resulted  in  the  most  elaborate  pro- 
duction of  his  pen.  His  Uistorical  Koseairli  respecting  the  Oi)inion8 
of  the  Founders  of  tlie  Republic  on  Negroes  as  Shives,  as  Citizens,  and 
as  wSohliers,"  an  epitome  of  which  he  read  before  the  Massachubctls 
Uistorical  Society,  in  August,  1862,  is  one  of  the  uiost  thoroufrh,  com- 
prehensive, .'ind  exhaustive  productuta.->  to  be  found  hi  our  historical 
literature.  After  his  f«eai4  liin{i:  investigations  had  made  him  master  of 
the  whole  field  covered  by  his  subject,  he  published  the  result,  at  his 
own  cost,  in  very  many  forms,  some  of  them  elejrnnt  and  expensive, 
and  distributed  them  far  and  wide.  Senator  Sumner  assert';,  ns  of  his 
own  perm)nal  knowledge,  that  President  Lincoln  ramh;  u.se  oi  tins  valu- 
able liesearch,"  while  preparing  his  own  final  f  roclamatioQ  of  £maa- 
cipaiion. 

Mr.  Livermore  had  in  his  early  years  only  those  means  of  education 
which  Massachusetts  offers  to  all  her  youth  ;  and  as  soon  as  his  school 
training  was  completed,  he  entered  upon  the  mercantile  and  business 
oed^ations  which  he  pursaod  for  the  remainder  of  his  life*.  In  these 
he  was  eo  far  snocessfol  as  to  pouess  hunself  of  ample  means  for  grati- 
fying his  fine  literary  taste  and  his  strong  desire  for  studious  culture. 
The  library  which  bo  gathered,  at  great  cost,  wa;;  in  itself  a  remade- 
able  O)llection,  and  indicative  of  the  qualities  of  his  mind  and  char- 
aeter.  A  visit  to  Burope  had  affoi^ed  him  facilities  which  he  dili- 
gently and  mttij  improved.  Without  yielding  to  the  mere  fancies  of 
the  bibliemaniac,  he  availed  hhnsdf  of  diem  for  uses  of  wisdom.  His 
coUeetion  of  Bibles,  among  which  was  one  thai  had  belonged  to  Me> 
Isncthon,  and  of  works  illustrating  the  Scriptures  by  art,  was  unique 
and  extremely  rich.  He  was  a  diligent  student  of  American  history, 
seeing  for  rare  tracts  and  original  materials.  He  had  a  conscience 
for  aecuraey  and  thoroughness  in  his  researches,  and  several  of  the 
pieces  which  be  published  prove  a  very  wide  and  curious  knowledge. 
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obtained  by  him  throagb  prooeises  wluoh  justified  his  challenging  the 
ddibarate  jodgmenta  and  statemeats  of  professional  scbolan  and  bisto- 
xiaiu.  He  made  oontribatioiu  to  the  North  American  Beyiew  and  to 
Ihe  CShriatinn  Exanuner.  For  fiftjr  years  a  pnpil  or  a  teadier  in  a 
Sonday  Bchool,  he  was  also,  an  efficieDt  woiker  in  die  oanse  of  ednea- 
tioo  in  his  native  pbioe.  Harvard  CSo]lege»  of  whose  Library  OonmiitF 
tee  he  was  a  Talnable  member,  gave  him  the  honoraiy  dq;ree  of  A.  IL 
in  1850«  We*  Idvennore  was  a  Tmstee  ci  the  State  Libnury  and  of 
ihe  Boston  Adienaom,  a  member  of  the  American  Antiquarian  Sodetj 
and  of  the  MassaehasettB  Historieal  Sodetj. 

JoBsra  Embbbon  Wobobbtbb  died  in  Cambridge,  after  a  brief 
illness,  October  1865.  He  was  bom  in  Bedford,  New  Hampshire, 
August  24, 1 784,  the  seoond  in  a  famify  of  fifteen  ddUren.  In  1794  ha 
removed  to  HolUs,  N.  H.,  where  he  resided  till  be  became  of  age,  assist- 
ing his  father  in  labor  on  the  farm.  During  this  period  his  opportunities 
for  education  were  limited,  but  lie  early  manifested  an  ardent  thirst  for 
Icnowledge  ;  and  it  is  related  that  after  the  toils  of  the  day  he  ot^ten  sat  up 
till  midnight  or  later  in  company  with  hh  elder  brother,  Jesse,  reading 
Rollin's  Ancient  Histoiy,  Josephus,  and  ^-iniilai  works,  by  the  light  of  . 
pitch-pine  knots.  At  the  tige  ot  tweuiy-une.  though  entirely  dependent 
on  his  own  exertions  tor  support,  he  resolved,  if  possible,  to  obtain  a 
liberal  education,  and  began  his  preparation  for  college  at  Phillips 
Aciidemy  in  Andover.  He  afterwards  pursued  his  studies  for  this  pur- 
pose at  Boscawen  and  Salisbury,  N.  11.,  and  especially  at  Salem,  Mass., 
where  he  spent  two  yeare  or  more  in  teaching.  In  1800  he  entered 
the  Sophomore  Class  in  Yale  College,  and  was  graduated  in  1811. 
After  leaving  college,  he  was  again  employed  in  teaching  for  several 
years  in  Salem,  where  he  commenced  the  preparation  of  his  first  work, 
a  "  Geographical  Dictionary  or  Universal  Gazf  ttf  pr,  Ancient  and 
Modem/'  which  was  published  at  Andover  in  in  2  vols.  8vo. 

(A  new  edition,  greaflj  enlarged  and  improved,  appeared  in  1823.) 
This  wai  followed  by  a  **Gaaetteer  of  the  United  States,"  published 
in  1818.  In  1819,  for  the  soke  of  greater  literary  adnmtages,  he 
remoYod  to  CSambridge^  wiiich .  theaoeforth  became  bis  permanent 
residence! 

The  same  year  he  pnUished  his  Elements  of  Geography,  An- 
cient and  Modern,"  a  work  far  superior  to  the  previous  text^books 
on  the  solgect,  and  which  passed  through  soTeral  stereotype  editions. 
This  was  succeeded  by  bis    Sketches  of  the  Earth  and  its  Inhab- 
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itants,"  in  2  vols.,  12rao.  Boston,  ii5-  5     His  *'  KU'iuenta  of  History, 
Ancient  and  Modern,"  accompaniod  by  an  "  f  Ii«<t')rical  Atlan,"  admira- 
bly adapted  to  it^  purpose,  was  first  published  in  182<>,and  has  probably 
been  more  extensively  used  in  our  school-^  than  any  similar  manuaL 
It  has  been  repeatedly  stereotyped.    In  1825  Mr.  Worcester  commu* 
llicated  to  the  American  Academy,  ^  Remarks  on  X^ongevity,  and  the 
Expectation  of  Life  in  the  United  States,  relating  more  particularly  to 
the  State  of  New  Hampshire,  with  some  ComparatiYe  Views  in  rela- 
tion to  Foreign  CouDtries,"  which  was  published  in  Vol.  I.  of  the  Sec- 
ond Series  of  cor  Memoirs.  Hib  flnt  production  in  tlie  field  of  Eog^ 
fish  lezioognpby,  which  he  afterwards  so  saooessfiilly  coltiTated,  was 
an  editioa  of  Johnson's  Dictionary  as  imfiroTed  by  Todd,  and  abridged 
by  Ghaknen,  with  Walker's  ProiMninoiag  Diolionary  oombined,"  whieh 
was  imblished  in  Boston  in  1888.  In  1839  he  was  mduoed  by  Mr. 
ConTerse,  the  publisher  of  Webster's  large  American  Dictioiiarf,  to 
prepare  an  abridgment  of  that  work.   His  own    CSomprehensiTe  Pto- 
noandng  and  Explanatory  English  Bictionarj,'*  whieh  he  had  oom- 
n^nced  before  nndertaking-  die  abridgment  of  Webster,  appeared  in 
1880.  Its  eztensiTe  list  of  words  of  varioas  orthography,  distiogoishing 
the  form  commended  by  the  best  usage,  and,  in  the  case  of  words  differ- 
ently pronounced  bj  wtboepists,  its  e^bidon  of  the  principal  authori- 
ties for  the  pronunciation,  were  novel  ftatares  of  the  woriE,  which 
greatly  contributed  to  its  popularity.  Its  publication  gave  occasion  to 
an  ill-cfmridered  charge  of  plagiarism  on  the  part  of  Dr.  Webster,  who 
enumerated  one  hundred  and  twenty-one  words  which  he  regarded  as 
pirated  from  his  Dictionary.    Mr.  Worcester's  reply  muf^t  be  re^jarded 
as  completely  triumphaju,  and,  as  a  specimen  of  good  writing,  lute  not 
often  been  surpassed  in  literary  controversy. 

Near  the  close  of  the  year  1831,  Mr.  Worcester  made  a  voyage  to 
Europe,  where  he  spent  about  seven  month.-,  visiting  many  of  the  chief 
places  of  interest  in  England,  Scotlnnd,  France,  Holland,  and  Germany, 
and  furuiihiog  himself  with  tlie  literary  apparatus  required  for  more 
extensive  researches  in  his  chosen  lirMs  of  labor.  In  the  year  1831  he 
assumed  the  editorship  of  the  '*  American  Alrtianac,"  which  lie  con- 
ducted for  eleven  years  with  eminent  success.  His  Universal  and 
Critical  Dictionary  of  the  English  Language,"  the  fruit  of  many  years 
of  labor  and  study,  nppeared  in  1846,  and  gave  occasion  to  the  famous 
War  of  the  Dictionaries,"  waged  with  so  much  ferocity  by  the  rival 
publishers.  No  person  was  ever  less  disposed  than  Dr.  Worcester  to 
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disparag'^  tlie  merit  of  a  fellow-laborer,  and  the  spirit  of  the  whole  con- 
troversy was  utterly  uncongenial  with  his  feelings.  It  became  neces- 
sary for  him,  however,  to  expose  a  groBs  literary  fraud,  when  the  work 
just  referred  to  was  issued  by  an  nn^rupnlous  London  poblisber  with 
a  garbled  Preface,  and  the  utterly  false  title,  A  Univeraal,  Critical, 
and  Pronouncing  Dictionary  of  the  English  Language, ....  compiUd 
from  ik§  Mdtnalt  oflhah  Webttar,  IM.  J)^  bj  Joseph  WoroeslQc;'' 
A  pamphlet  setting  ibiih  the  fiieto  in  the  case  was  published  bj  him  in 
1858,  and  ealaiged  with  a  third  Appendijc  in  1854 

In  1847  -  49  Dr.  Wefoester  experienced  one  of  the  aererest  trials 
that  can  befaU  a  scholar,  in  the  threatened  loss  of  sight,  and  the  actual 
inability  to  use  his  eyee  for  reading,  or  Jbardly  any  other  purpose,  for 
about  two  yean.  During  this  period  be  had  three  opesatioiis  peilbnned 
on  his  right  eye  fbr  cataract,  and  two  on  his  left,  the  last  of  which,  hap- 
pily, was  entirely  Miecessful.  This  great  affliction  was  borne  through- 
out without  a  murmur,  lu  the  splril  ui  true  Chrititiun  re^iguaUou  suid 
trust. 

In  1847  Dr.  Worcester  published  an  enlarL;(  i  and  imprr)  .  e  l  edition 
of  his  Comprehensive  Dictionary,  wbioh  contained,  among  other  addi- 
tions, a  "  Vocabulary  of  Modern  Geofiraphical  Names,"  w  ith  their  pro- 
nunciation. This  volume  was  still  further  improved  and  enlarged  in 
1849 ;  and  in  1 855  it  app^red  with  the  title,  "  A  Pronouncing,  Ex- 
planatory, and  Synonymous  Dictionary  of  the  £ngliiih  Language^; 
the  discrimination  of  synonymes  being  an  important  and  distinguishing 
feature  of  the  woric  It  also  contained  a  list  of  the  Christian  Names  of 
Men  and  Women,  with  their  etymological  sigufication,  introduced  for 
the  first  time  in  an  English  dtotionaiy. 
The  crowning  literary  labor,  however,  of  Dr.  Woroester's  fife  was  his 
Dictiooaiy  of  the  English  Language,"*  published  in  1860,  in  a  largo 
and  beatttifiilly  printed  quarto  volume  of  one  thousand  eight  hundred 
and  fifty-feur  pages.  In  the  preparation  of  this  worfc,  the  author  was 
aided  by  a  nnmber  of  able  and  industrious  collaborators,  and  in  the  ex- 
planation of  terms  of  a  technical  character  he  enjoyed  the  assistance  of 
men  euiineijl  in  various  departments  of  literature  and  science,  including 
some  of  the  mof?t  honored  members  of  the  American  Academy.  The 
vanou>  a|){Kindi3Les  of  Classical,  Scripture,  and  (k'Ographical  Names, 
and  of  Names  of  Distinguished  I'ersuii-  ut  .Alinlfrn  Times,  were  tdl 
elaborated  anew,  and  maiip,  it  i-^  hdioved,  far  more  complete  and  accu- 
xnle  than  in  any  preoediug  wori^  It  will  Jiot  4)0  deemed  invidious  to 
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say,  that,  at  tbe  time  of  its  publication,  notwithstanding  the  great  merits 
of  its  chief  competitor,  the  general  verdict  of  scholars  at  home  and 
abroad  placed  it  aft  the  head  of  £nglish  lexioographioal  Uteratnre ;  and 
if  it  has  since  been  equalled  or  surpassed,  we  mkj  indulge  a  pardoB* 
id»le  pride  in  tiie  fact,  that  the  oaljr  dietkmaiy  of  the  English  language 
wbidi  even  now  can  pretend  to  rival  it  in  fiilnew  and  aoounu^  ia  alao 
the  pvodnct  of  American  enterprise,  indiiatfj,  and  scholanhipu 

All  tbe  woifa  of  Dr.  Woroeiter  give  evidenoe  of  aonnd  judgment 
and  good  taate^  eombined  with  bideiatigid»le  iadoatry  and  a  eooseien* 
IkNis  aoUdtnde  fat  aceoiaej  in  tbe  atateoMDt  of  ftcta.  Tbe  tendeni^ 
of  lita  mind  was  praetical  rather  than  specoIatiTe.  '  As  a  lexioographeri 
be  did  not  midertake  to  refenn  long-established  anomaKes  in  the  Eng- 
Ksfa  language :  his  aim  was  rather  to  prefterve  it  from  corruption  ;  and 
his  works  have  certainly  contributed  much  to  that  end.  In  respect  both 
to  orthography  and  pronunciation,  lie  took  prcat  pain.*  to  ascertain  the 
be-t  n«;agn  ;  and  pt  rhujis  there  is  no  lexicographer  wlms*'  iudfrment  re- 
?pt^eiiiig  these  matters  in  doubtful  cases  deserves  htglier  eonr-i(l>  ration. 
In  the  mazy  paths  of  etyuiolojjry,  if  he  cannot  claim  the  merit  of  an 
original  ^plorer,  his  good  sense  preserved  him  from  the.  wild  aberm- 
tiona  and  extrava^nces  into  which  many  have  been  misled.  Uia  defi- 
nitions, for  neatness  aiKl  ))recision,  will  not  suffer,  perhaps,  in  eooipari^ 
son  with  those  of  any  of  his  predecessors ;  but  it  must  be  confessed  that 
aU  oar  English  dictionaries  too  often  mistake  a  special  appUeatkm  of  a 
word  tor  an  essential  diange  of  meaning,  and  bide  in  precise  si^ifica- 
tioQ  in  a  olond  of  nodiscriminated 

In  1887  Mr.  Worcester  was  eleeted  a  member  of  tbe  Massaebiisetts 
Histcffical  Societj ;  and  he  was  an  Honoraiy  Corresponding  Member 
of  tbe  IBUtytl  Geographicai  Society  of  London.  He  was  also  one  of 
the  earliest  members  of  tbe  American  Oriental  ^Society.  In  1847  be 
received  the  degree  of  Doctor  of  Laws  from  Brown  University,  and 
afterwards  from  Dartmouth  College. 

Though  somewhat  eautiouM  and  re.^ierved  in  the  expression  of  his 
feelings,  Dr.  Worcester  wa?  a  man  of  strong  affection^,  and  great  be- 
nevolence of  chamcter.  Ho  deliorhted  e-^ju  i  illy  to  k  luler  aid  to  those 
who,  like  himself  in  early  lite,  were  struggling  witli  diffictilties  in  the 
pursuit  of  knowledge  ;  and  his  sympathy  for  th»'  poor  and  unfortunate 
was  warm  and  active.  During  the  late  contest  for  the  maintenance  of 
th^  Fnion,  and  of  the  principles  which  lie  at  the  foundation  of  oot 
B^Uic^  be  was  tboroogfaly  patriotie.  He  bad  no  children  to  oonse- 
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crate  to  the  caiiso,  but  nine  of  his  nephews  st  rv*  li  in  the  United  Stat<?s 
Array,  whom  he  eneoumged  by  constant  correspondence  ;  and  the  va- 
rious charltie;i  of  the  war  inf  t  from  him  a  ready  and  liberal  response  to 
their  calls.  Closing  hid  earthly  career  at  the  advanced  age  of  eighty- 
one  years,  he  has  lefl  behind  him  the  memory  of  a  useful  and  spotless 
Hie;  and  by  his  literary  labors  be  bas  not  only  won  a  title  to  the  grati- 
tude and  respeek  of  bis  eoontrymeo,  hat  of  all  wbo  speak  and  write  tbe 
English  langmige^ 

The  Bight  Rev.  JoBV  Bebmabd  FItzpatbiok  was  tbe  son  of  Irish 
parents,  of  hmnble  carcDmstaDces  bat  eacnest  piel7»  wbo  came  orar  to 
America  in  1805.  Born  in  Boston  on  the  1st  of  November,  1812>  he 
owed  his  earlj  edncatioii  to  the  common  schools  of  his  native  city.  He 
was  a  popil  snooessiTeljof  the  Adams  and  Boylstoa  Schools,  and  after* 
wards  for  three  yean  of  the  Boston  Latin  SebooL  He  seems  to  have 
been  a  most  exemplary  and  diligent  scholar,  having  twioe  received  the 
Franklin  medal,  besides  obtaining  several  other  prizes  for  excellence  in 
special  departments  of  study.  From  his  earliest  youth  he  was  the  sub- 
ject of  deep  religious  impressions,  and  found  his  highest  satisfaction  in 
the  teachings  and  services  of  tlie  Church  to  which  parents  belonged. 
To  that  church  and  its  ministry  he  oon  resolved  lu  devote  hi^-  life,  and 
with  this  view  he  broke  off  from  his  secular  studies,  and  Jeft  his  home 
at  seventeen  years  of  age  to  enter  the  Roman  Catholic  College  at 
Montreal.  After  four  years  of  faithful  study  in  that  institution,  he 
greatly  distinguished  Him^tf  by  the  part  which  he  took  in  a  public 
disputation  in  four  languages,  —  Latin,  Greek,  French,  and  English, — 
and  was  immediately  thereafter  appointed  Professor  oS  Bhetoric  and 
Belles-Lettres.  In  this  capadtj  be  spent  four  years  more  at  Montreal, 
and  thence  repaired  ibr  the  completion  of  his  theological  preparation  lo 
the  great  Seminary  of  St  Sulpioe  in  France.  He  was  connected  with 
this  seminafy  for  nearly  three  years,  and  was  not  less  devoted  or  less 
distinguished  as  a  scholar  at  Paris  than  he  had  been  at  Boston  or  Mon- 
treal. Tbe  time  had  now  arrived  for  bun  to  enter  on  the  practicBl  duties 
of  the  ministry.  In  May,  1889,  he  received  tbe  order  of  snb-deaoon. 
In  December  of  the  same  year  be  was  ordained  a  deacon,  and  in  tlie 
folluvving  year  was  promoted  to  the  priesthood.  Kecrossing  the  Atlan- 
tic in  November,  1840,  he  returned  at  once  to  his  native  city,  where 
for  a  year  or  (wo  he  was  occupied  with  pastoral  duties  at  the  Catht  dral 
or  at  Su  Mary's  Cluirch.  During  another  year  or  two,  he  held  the 
pastorate  of  East  Cambridge.    But  higher  duties  sooo  awaited  him, 


Digitized  by  Google 


OP  ARTS  AND  SCISNCSS  :  MAT  29,  1866. 


117 


and  ill  1844,  at  thirty-two  yenr^  of  a^,  he  received  the  appomtment 
of  Coadjutor  to  the  liishop  of  Ro-ton,  —  the  health  of  Biahop  Fen- 
wick  requiring  him  to  rf  liM(iui.>ii  in  part  the  care  of  the  Dioce.«ie. 
He  was  consecmted  Coadjutor  in  March,  1844,  and  on  the  death 
of  Bishop  Fcnwick,  a  little  more  than  two  years  aftcrwardr^,  he  suc- 
ceeded to  the  full  duties  and  dignities  of  Roman  Catholic  Bishop  of 
BoetML 

It  was  DO  light  lesponslbility  for  any  one  to  succeed  to  an  office 
wliieh  bad  been  beld  before  only  by  the  excellent  Fenwick  and  the 
latnted  Chereroe.  Of  the  latter,  at  leait,  it  may  safely  be  said,  tiuU  no 
ecclesiastic  of  any  sect  or  denominatioii  who  ever  lived  in  Boston  baa 
kit  beluDd  bim  a  more  enviable  meoioiy.  The  charm  of  bis  conTersa- 
tion,  the  bamility  of  his  manners,  the  simplicity  of  bis  life,  the  mitiring 
benerolence  and  beneficence  which  be  exbibited  towards  the  suffering 
poor,  endeared  him  to  the  whole  conwiunitj ;  and  his  departure  for 
France  in  1823,  to  become  the  Bishop  of  Montanban,  and  afterwards 
Archbishop  of  Bordeaux  and  a  Cardinal,  while  all  acknowledged  the 
justice  of  the  promotion,  was  the  subject  of  deep  and  wide-spread 
regret.    It  is  cnougli  to  say  of  Bishop  Fitzpatrick,  that  he  proved  a 
worthy  successor  to  the  eminent  prelates  who  preceded  him.    lie  was 
a  man  of  nn  excellent  spirit^  of  a  genial  temper,  of  peculiar  tact  and 
-Sterling  cotniiioii-sense,  of  rare  accomplishments,  of  a  noble  presence; 
without  anything  of  pi*e8umption  or  ostentation,  yet  of  striking  dignity  ; 
shrinking  from  all  display,  except  such  as  was  inseparable  from  the 
ceremonies  €£  the  Church  over  which  he  presided,  and  devoting  hi« 
whole  time  and  thoughts  and  strength  to  the  care  of  his  diocese.  He 
bad,  indeed,  too  little  self-appreciadon  for  bis  own  worldly  fimie,  and 
has  left  no  record  of  his  learning  and  acquirements  except  in  the  mem- 
oty  of  tbose  who  knew  him*   He  seldom  delivered  formal  discourses. 
He  engaged  in  no  dcKstrinal  controversies.   He  wrote  no  theological 
enays.  He  committed  absolutely  nothing  to  the  press.  Not  a  single 
pamphlet,  hardly  a  single  printed  page,  is  left  to  presttve  his  name 
in  our  libraries.  But  bis  memory  will  be  cherished  in  the  hearts  of 
the  whole  religious  denomination  to  wbidi  be  belonged,  and  in  those  of 
a  large  circle  of  personal  friends  of  all  denominations. 

His  devoted  labors  in  tlie  Episcopacy  for  twenty  years  proved  too 
much  for  his  strength  and  health.    lie  sought  relief  ond  restoration  in 
foreign  travel,  but  return'  i  after  an  absence  of  two  or  three  years 
without  permanent  benetit.  and  died  in  Boston  on  the  13th  of  February 
1866,  universally  respected  and  lamented. 
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JoxATDAN  Fatten'  Hall  was  bom  in  Medford,  Massachusetts, 
July  22,  1799,  and  died  in  Boston  on  March  6,  1866.  He  was 
fitted  by  Daniel  Staniford  for  Harvard  College,  where  he  was  gradu- 
ated in  1816.  His  own  inclination  was  for  a  student's  life,  particularly 
for  the  profeasioD  of  medicine ;  but  he  yielded  to  the  wiBhee  of  his 
father,  and  was  engaged  with  him  in  boaanefls  as  a  draggist  (or  twenty* 
three  years.  Mr.  Hall  was  interested  in  Chemistry  and  also  in  Bot- 
any. Li  1821  he  began  to  heep  a  regular  joamal  of  the  atmospheric 
•  temperature^  recording  his  ohseryalions  three  times  a  day.  He  oontin* 
ned  this  joamal  to  within  a  lew  days  of  his  death.  The  last  obserfar 
tion  recofded  by  hunself  was  on  November  18,  1865,  bat  the  work 
was  done  under  Us  direction  ontil  Mareh  1,  1866.  On  May  28, 
1850,  llr.  Hall  was  elected  a  Fellow  of  (he  Academy,  and  on  the  14th 
of  August  of  the  same  year  he  was  appointed  Meteorological  Observer 
of  the  Academy.  In  1858  he  pnbli>hed  liis  meteorological  observations 
in  the  Memoirs  of  the  Academy  (Vol.  VI.  p.  229),  under  the  following 
title  :  **  Ilcgiater  of  the  Thennometer  for  Thirty-sijc  Years,  from  1821  to 
185G.  to  whieh  is  added  the  Quantity  of  Rain  falling  in  Boston,  Mass., 
for  Thirty-four  Years,  from  1823  to  ISSfi.**  !\Ir.  Hall  was  singularly  shy 
and  retiring  in  his  nature,  but  in  his  unassuming  way  he  served  &ith- 
fuUy  the  interests  of  science.  Harvard  College  and  the  American 
Academy  of  Arts  and  Sciences  were  eqoaily  remcmbenul  by  him  in 
his  modest  bequests ;  the  former  receiving  one  hundred  dollars  for  its 
,       Library,  and  the  latter  an  et^oal  sam  for  its  Publication  Fund. 

From  our  list  of  Associate  Fellows  we  have  to  lament  the  loss  of  the 
Rot.  Dr.  Wayhind,  Bishop  Alonao  Potter,  and  Oolonel  James  D.  Gra- 
ham,^ the  two  former  distinguished  for  their  tftftwing  and  eloquence 
as  divines,  and  for  their  aealous  and  fruitful  labors  in  belialf  of  educar 
tion, — the  latter  well  Icnown  for  his  ▼arious  senrioes  as  an  officer  of 
the  Corps  of  our  National  Engineers. 

Prahois  Watlakb,  the  son  of  Rev.  Frauds  and  Msxy  Wayland 
(tlie  lather  a  Baptist  clergyman  of  worth  and  reputation),  was  bom  in  the 
city  of  Jsew  York  on  the  11th  of  March,  1796.  He  was  graduated  at 
Union  Ollegt;  in  1813.  lie  then  made  choice  of  the  medical  profession, 
in  which  he  bad  completed  a  three  years'  course  of  study,  when,  deem- 
ing hini>elf  called  tu  a  more  sacred  held  of  service,  he,  in  1816,  became  a 
member  of  tlie  Andover  Theological  Seminary.  Here  he  remained 
but  a  year,  and  then  accepted  a  tutor^hip  in  Union  College,  which  he 
held  for  four  years.   In  1821  he  became  pastor  of  the  First  Baptist 
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Church  in  Boston,  aiui  diirinfr  a  iniiiistry  of  only  five  yeai'K  rose  to  as 
high  a  reputation  a«  any  American  preacher  has  ever  attmned.  It  wag 
at  this  time  that  he  delivered,  at  an  Andover  atmivergary,  his  celebrated 
Sermon  "  On  the  Mond  Dignitjr.  of  the  Missionary  Enterprise.'*  It  is 
aaid  that  the  greatness  of  this  magnificent  diaoonne  was  Iiardly  aiu- 
peeted  even  by  the  most  apfireeMtive  of  it*  hearers,  so  little  wai:  there 
then  in  the  preacher'^  voice  and  JDMiner  to  constnun  attention  ;  but  U 
had  DO  sooner  issued  the  press  thab  it  paaaed  into  rapid  and  ez- 
tensiTe  drculation,  was  republished  in  niaiiy  snooeMiTe  dUtioiw  on  bolb 
ndes  of  tlie  Aikntic.  The  brilliant  npotAtion  thus  won  oonenDed  with 
bis  preTkms  snoeeia  ai  a  manbar  of  the  Boazd  of  Lutruotion  to  prt^ 
ente  for  him  an  invitation  to  the  FnibHOVBbip  of  Hathematios  and 
Natnial  PbtkMophjr  in  hia  Akm  Muter*  Haidly  bad  be  entered  on 
the  dntiee  of  this  office^  when  be  waa  choeen  President  of  Brown  Uni- 
▼errily.  He  promptly-  ftooepied  the  trust,  and  remained  at  the  head  of 
that  iastitatioii  for  more  than  twenty-eight  years.  Thongli  be  xengned 
bis  presideney  on  aootmnt  of  impaired  healtb,  the  few  years  that  sno> 
oeeded  bis  resignation  were  a  season  of  undiminished  mental  vigor  and 
indostcy.  Dnrkg  a  temporary  engagement  as  acting  pastor  of  a  efaareh 
in  PtoTidenoe,  he  preached  with  greater  eloquence  and  effldeney  than 
at  any  previous  time^  and  the  printed  sennons  of  this  poiod  transcend 
in  vigor  of  thought,  fervor  of  religious  fbeling,  and  the  higher  qualities 
of  style  and  diction,  all  his  earlier  writings,  the  one  master  work  ex- 
cepted.  He  died  in  consequence  of  an  attack  of  paralysis,  on  the  30th 
of  September,  18G5. 

Dr.  Wiiy  land  s  publications  have  been  numerous.  Besides  many 
sennon.s  lectures,  and  addresses,  issued  singly  and  in  volumes,  he  was 
the  author  of  valuable  treatises  for  school  and  collep^e  use,  oti  I'ulitical 
Economy,  ]\rentfil  Philosophy,  and  Moral  Philo-!  {►hy ;  the  la.st  of  which 
ha<5  had  n  \  <  ry  (  xt  ruled  circulation,  and  is  believed  to  be  more  gener- 
ally em|)loyed  a-^  a  text-book  in  our  ooU^es  than  any  other  manual  in 
that  (^^^{  tart  meat. 

Dr.  Wayland  seemed  born  to  command,  and  could  not  but  have  been 
a  controlling  mind  in  whatever  sphere  of  life  he  might  have  chosen. 
Strong  in  hh  convictions,  with  not  a  little  native  impetuosity,  which 
strenuous  self-discipline  directed  rather  than  repressed,  and  with  an 
energizing  sense  of  right  and  duty  in  whatever  he  undertook,  he  usually 
succeeded  not  only  in  having  his  own  way,  but  in  dniwing  to  it  the 
current  of  surroonding  opinion  and  feeling.  In  the  adminisualion  of 
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the  University  he  was  inflexibly  just,  accnrate^  and  thorough,  6oUcitof» 
to  raise  the  intellectual  and  moral  standard  of  the  institution,  and  self- 
Bacrifioin^rly  kind  to  studenta  who  deserved  hi^  ki[i4ne.»s.  Others  may 
have  won  more  love  in  their  daily  iutercourse  with  their  pupil;* ;  his 
students  left  him  with  a  re.-))P<'t.  winch  ro^e  into  reverence  lui  they  grew 
into  fsympafliy  with  his  lotiy  aims,  and  deepened  into  affection  they 
recalled  the  sincerity  and  eariics*tne.*s  of  his  endeavors  to  do  them  good. 
As  a  teacher,  he  was  distinguished  for  the  cleames??  of  his  exposi- 
tiona,  the  wealth  of  pertinent  illustration  which  he  brought  to  bear  oo 
^ery  point,  the  enthusiasm  he  awakened,  and  the  impulse  to  ▼igoroDB 
and  independeiii  thought  which  he  imparted  to  bis  pupils. 

As  R,  writer,  he  was  oompact,  clear,  and  strong.  No  style  could  be 
more  free  than  his  from  rhetorical  artifice.  His  moat  gbwing  discourses 
exhibit  no  outbreaks  of  seattment  or  emotion,  but  have  a  sustained  force 
and  ferww  which  commands  undivided  attention. 

In  the  priyate  relations  of  life^  Dr.  Wayland  was  upright  and  faith- 
unselflsh  and  g^nerouB.   As  a  citiaen,  he  was  poblio<4ptrited  and 
philanthropic  No  one  could  haire  been  more  loved,  honored,  and 
confided  in  Ihaa  he  was  throughout  the  communis  in  which  the  greater 
part  of  his  life  was  passed. 

The  Bight  Rev.  Alonzo  Pottbe  vras  bom  in  Beekman  (now  La 
Grange),  New  York,  July  10,  1800.  He  entered  Union  College  in 
1814,  was  graduated  in  1818,  became  Tutor  in  the  following  year,  and 
two  years  later,  at  the  age  of  twenty-one,  he  was  chosen  Professor 
of  Mathematics  and  Natural  Philosophy.  Having  meanwhile  taken 
orders  hi  the  Episcopal  <%iiveb,  he  accepted  in  1826  the  redordiip  of 
St  PauFs  Church  in  Boston,  where  in  a  ministry  of  but  five  yearn  he 
won  the  enduring  respect  and  afiection  of  members  of  every  Christian 
communion,  and  held  a  place  second  to  none  of  bis  contemporaries 
among  the  clergy  as  a  man  of  learning  and  ahility,  jis  an  efficient  and 
successful  preacher,  and  as  a  devoted  and  taitidul  minister.  In  1831 
he  was  recalled  to  Union  College  as  Professor  of  Moral  Philosophy,  to 
■vvhieli  office  was  shortly  added  that  of  Vic^-President.  In  this  latter 
eapaeity  he  had  on  his  hands  the  principal  portion  of  the  interior  disci- 
pline of  the  collpge, —  financial  engagements  and  the  external  affairs 
of  the  institution  occupying  the  ^'renter  part  of  Dr.  Nott's  time.  Wliile 
here  he  continued  in  the  tr*n|ui*nt  exercise  of  his  profession,  and  was 
regarded  as  one  of  the  pillars  of  his  Church  ;  so  that,  in  the  vacancy 
of  the  important  Bishopric  of  Penosylvaaia,  he  was  chosen  to  that 
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office  not  only  by  the  vote  of  the  electing  body,  but  equally  by  the  ap- 
proving; suffrages  of  a  widely  extended  public  He  was  ofNuecnitod  as 
Bishop  in  1845.  He  fottod  bis  post  of  service  as  arduoos  as  !t  was 
lumorable,  and  for  the  first  twelve  years  he  peribrmed  an  incredible 
amoant  of  labor,  both  in  the  visitation  of  a  diocese  larger  than  some 
important  kingdoms  of  the  Old  World,  and  in  the  preparation  of  8ermons» 
ehargaa^  and  other  official  papers,  which  oontinaed  to  bear  the  marks  of 
fresh,  strong  thought,  and  to  betoken  a  mind  no  lees  indostriom  in 
his  now  crowded  and  care-eombered  arena  than  it  had  been  dniing 
the  qniet  of  his  academie  life.  Bnt  his  overtasked  brain  at  length 
yielded  to  a  stroke  of  paralysis  in  1857.  In  1858  he  was  relieved 
of  a  portion  of  his  official  duty  by  the  appointment  of  an  assistant 
bishop.  A  few  months  spent  in  foreign  travel  restored  him  to  his 
work,  which  he  was  permitted  for  a  few  years  longer  to  pursue  with 
little  less  than  his  former  vigor.  But  threatuuiug  symptoms  again 
supervened,  and  by  aflvice  of  his  physician  he  sought  relief  by  a  sea- 
voyage.  He  took  passage  for  California  in  a  new  steamer  belonging 
to  the  Pacific  Mail  Company.  From  Panamn  hf-  went  to  Aspin%vall 
to  consecrate  a  chapel.  He  was  detained  there  over  night,  and  was 
(subjected  to  malarious  influences,  which,  after  he  had  embarked  on  the 
Pacific,  issued  in  malignant  fever.  On  arriving  in  the  harbor  of  San 
Francisco  be  appeared  so  far  convalescent  that  airangSBMnts  were 
made  for  his  removal  on  shore.  But  a  revise  ensued,  and  he  died 
on  shipboard^  July  4,  1865. 

Bishop  Potier  pnblislied,  in  addition  to  nvmeroos  pamphletis  a  trea- 
tise on  Pditicsl  Economy  for  college  ose^  and  several  other  ednoatlonal 
works.  He  was  also  the  author  of  the  ibst  part  of  ^  The  School  and 
Sdwohnaster,"  a  work  prepared  hy  him  in  connection  with  Mr.  Georga 
B.  Emerson,  and  placed  in  eveiy  school-lioiue  in  Massachusetts  and 
New  Tork. 

He  was  an  easy,  graceful  writer.  His  imsgination,  evidently  vivid, 
else  his  winds  would  not  have  been  so  transparent,  was  employed,  not  in 
imagery  and  ornament,  but  in  the  presentment  of  the  objects  of  thought 
in  their  true  aspects  and  relations.  Never  forsaking,  postponing,  or 
slighting  the  duties  incumbent  on  him  by  virtue  of  his  station,  he  was 
always  ready  to  renounce  needed  rest  or  Ifi^ure  in  aid  of  any  worthy 
cause.  Hi«  services  in  behalf  of  the  reformed  system  of  common-school 
education  will  be  beneficently  felt  long  atler  they  have  ceased  to  be 
remembered. 

VOL.  vn.  16 
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In  private  life  he  was  greatly  and  worthily  beloved.   Simplicity  and 

sweetness  of  spirit  and  mien,  tender  thonghtftilness  for  all  aronnd  him, 
with  all  tlie  amenities  and  ^^races  tliat  go  to  constitute  tlie  Cliri»Lian 
gentleman,  marked  his  dtily  intercourse,  won  for  him  troops  ok'  friends, 
and  made  it  hardly  |Xi-sible  that  he  shouM  have  an  enemy.  In  bis 
ecclesiastical  relHtions,  while  loyal  to  his  own  Church,  and  steadfast  iu 
his  own  convictions  of  truth  and  right,  he  lived  in  mutual  esteem  and 
in  the  interchange  of  the  kindest  Chnstian  offices  with  good  mea  of 
every  dencunination. 

CoLONBL  Jamrs  Duncan  Graham,  of  the  U*  S.  Engineers,  was  bom 
in  Yirp:inia.  He  entered  the  United  States  service  as  Third  Lieutenant 
ef  ArtiUery  in  the  year  1817,  was  appointed  a  Captein  (by  brevet)  of 
Topographical  EnginecrSi  Janoaiy  1$,  1829,  and  mm  in  this  oorpabj 
the  ragalar  eiMUie  of  aeoiority  to  the  of  Lieotenani-Oolonel ;  ha 
was  brevetted  to  thia  gnde  Jannary  1, 1847,  and  obtained  hia  actual 
comnuiilon  ibr  it,  Angost  6^  1861.  Upon  the  eonaoUdation  of  the  two 
eorpa  of  EngineerB  and  Topographical  Engineers,  ha  reouved  a  eolo* 
nel*a  connniasion  in  the  oombined  oorps,  which  ha  held  at  the  time  of 
his  deeeaae,  Decenber  28, 186j^. 

His  scientific  labors  have  been  for  the  most  part  either  directly  in  the 
line  of  military  engineering  duty,*or  incidentally  connected  therewith. 
Of  the  former  class  were  his  laborii  upon  the  Northuustuni  Rcuiidary 
aiiil  Mexican  Boundary  Commissions,  and  upon  the  survey  ol  the 
Northern  and  Northwestern  Lnkes.  He  was  very  assiduous  as  an  in- 
Ptruotor  in  practical  astronomy  to  the  younger  otiicers  under  his  com- 
mand, and  was  himself  an  adnilnible  observer.  The  latitudes  and  longi- 
tudes of  the  point^s  u|Mjn  our  Northeastern  Boundary  were  determined  by 
him  and  his  subordinates  with  great  precision.  He  often  availed  himself 
of  his  travels  in  this  line  of  do^  to  oontribute  largely  to.the  advance- 
BMnt  of  American  geography,  and  hia  determinationa  are  alwaya  very 
accurate,  thoogh  often  made  with  apparently  inadequate  means.  Thus 
n  large  number  of  the  most  aoourate  positiona  yet  determined  of  oar 
Lake  ports,  are  doe  to  his  aezlant  observations  made  within  ten  yeaia, 
while  he  was  in  chaq^  of  the  Lake  Harbor  improvementa. 

Cdlooel  Graham  was  an  admirable  example  of  n  militaiy  astnm* 
omer,  — a  class  to  whom  in  eveiy  CDuntry  a  great  deal  of  the  progress 
of  astronomical  geography  is  due. 

From  the  roll  of  oar  Foreign  Honoraiy  membera  it  beoomes  onr  sad 
duty  to  withdraw  tl)e  names  of  Eocke,.  I<.ubhock,  Sir  William  Bowan 
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Hamntofi,  W  he  well,  Sir  Wflliam  Hooker,  Lindley,  Admirals  Smvth 
and  Duperrey,  nil  distintrnislu  d  in  the  walks  of  scieucey  and  most  of 
them  illu^trinns  tor  tiieir  orifrinal  investifTJitions. 

John  Francis  Encke  was  bom  in  Hambai^,  September  23,  1791. 
His  father  was  a  deacon  in  the  Jacobi  Church.  AAer  completing  the 
coarse  of  study  of  the  college  or  gymnasium  in  Hamburg,  he  entered 
the  University  of  Gdttingen  in  October,  1811,  where  he  remained  a 
stadent  under  the  instructions  <^  Grauss  until  the  spring  of  1813,  wlicn 
he  entered  the  army  and  marched  to  Hamburg  for  the  rc<icnc  of  his 
comtry  from  the  domination  of  the  French.  After  the  fall  of  Ham- 
Irarg  he  entered  the  Hanseatic  Legion,  and  serred  in  the  b<wn  artillerjr 
antQ  June,  1814*  In  the  aotomn  of  this  year  he  returned  tn  GiHtingen 
and  resmned  his  studies.  In  1815  he.entered  the  Pnistian  tervioe  for 
a  short  time.  After  the  bottle  of  Waterloo  and  the  restoration  of  peaee 
be  completed  his  stndiee  nnder  Gauss,  and  was  appointed  assistant  to 
Lmdenan,  in  the  Observatory  of  Lemhnrg,  in  1818.  He  received  the 
title  of  FrolSMSor  in  1818»  of  Tiee-Director  in  1820,  and  in  18S8  he 
eocoeeded  Lindenan  as  Director  of  the  Observatoiy.  In  1825,  at  the 
recommendation  of  Bessel,  he  was  apptrinted  Director  of  die  Observa- 
toiy  at  Berlm.  He  ^ed  in  Spandau,  of  ^sease  of  the  brain,  on  the 
26th  of  August,  1865,  having  been  rAieved  ttom  all  astronomical  work, 
in  oonseqnenoe  of  the  approach  of  the  disease,  from  the  beginning  of 
1864  up  to  the  time  of  hb  death. 

It  would  be  impossible  within  the  limits  of  sneh  a  notice  as  this  to 
give  anything  like  a  detailed  account  of  the  services  to  science  of  this 
great  astronomer.  The  bare  enumeration  of  the  titles  of  his  many  valua- 
ble papew  would  exceed  them,  and  in  fart  such  a  notice  of  his  work  is 
not  necessary  here.  The  name  of  no  ojie  of  the  j^eat  astrononi»  rs  of 
this  century  is  more  familiarly  known  in  America  than  that  of  Encke, 
anri  his  publi-hed  labors  have  instructed  astronomers  in  all  |)art■^  of  the 
wui  ld.  They  may  he  found,  for  the  bejorinninij  of  his  career,  in  Liich's 
C:»n  ti'pondencc  and  Lindenau's  Zeitschrifl,  and,  later,  in  the  jsiipplenient 
to  the  Berlin  Jain-l'nrh,  in  Memoirs  and  Monthly  Reports  of  the 
Berlin  Academy,  in  the  Astrommische  J^iachrichUn,  and  in  the  volumes 
of  the  Berlin  Ob-Nervations. 

It  may  be  that  Kncke  has  contributed  mo?t  to  tlie  advancement  of 
his  favorite  science  in  Europe  by  the  improvements  that  he  introduced 
into  the  Berlin  Ephemeris,  by  the  character  that  he  impressed  on  the 
Berlin  Observatory,  and  by  the  pupils  that  he  trained  during  his  fortjr 


Digitized  by  Google 


124 


PBOCBBDmS  OF  IHB  AKBiaCAH  AOADIMT 


yearB*  profefsor^hip,  who  have  had  a  Iaig9  slmre  in  niding  the  progress 
of  astronomical  knowledge.  But  a.«itronomj  in  American  moat  indebted 
to  him  for  hia  papenoii  the  Method  of  Least  Squansy  and  on  the  Com- 
pntationa  of  Special  Perturbations.  The  Method  of  Least  Squares, 
which  originated  with  Legendre  and  Ganssy  was  systematically  and 
successfttUj  applied  in  Encke*s  earlier  inyestigations  upon  the  motions 
of  the  comet  which  bears  his  name^  and  its  inestimable  practical  value 
illustrafed.  His  papers  on  the  sobject,  together  with  the  numerous 
examples  which  his  appUcatiooa  of  it  fomish,  have  placed  the  method 
easily  within  reach,  of  the  student,  and  have  enabled  many  a  young 
mathematidan,  wiUi  no  odrar  aid,  to  proceed  with  confidence  and  success 
in  computations  which  oouU  never  have  been  undertaken  otherwise 
without  the  instructicais  of  a  master.  So  admirable  have  been  his 
arrangements  of  these  difficult  computations,  and  so  explicit  his  instruc- 
tions upon  every  part  of  the  work,  that  it  may  be  truly  smd  that  the 
greater  part  of  what  has  been  done  since  by  astronomers  anywhere  in 
the  correction  of  orbits  of  comets  or  minor  planets,  or  the  computation 
of  their  perturbations,  has  been  done  under  Encke's  direction.  It  was 
in  such  work  us  this  that  he  exceUetl ;  and  while  he  thuwed  no  want  of 
ability  to  take  the  highest  rank  in  any  department  of  theoretical  or 
practical  astronomy,  it  was  as  a  coin{)utist  tiiat  he  was  pre-cuiinent 

Sir  John  Wii-LIAM  Lubbock,  Baronet,  was  burn  March  26,  1803; 
educated  first  at  Westminster  School,  then  at  Trinity  College,  Ctmi- 
bndiio,  taking  the  Bachelor's  degree  in  1825,  the  Master's  in  1833;  wa<J 
admitted  to  the  Royal  Society  (of  which  he  wa<5  a  Vice-F recipient  at 
the  time  of  }^}^  dentil)  in  married  in  183.'];  succeeded  to  tb«' 

baronetcy  in  18i<>,  on  the  death  of  his  father,  the  eminent  banker,  vSir 
John  Lubbock ;  and  transmitted  the  title  to  his  eldest  son,  John,  —  also 
of  Mientific  eminence,  —  by  his  death  at  High  Elms,  Kent,  June  20, 
1865.  Between  the  time  of  reading  his  memoir  on  the  determination 
of  the  orbits  of  comets  before  the  Royal  Society  in  1829  and  the  year 
1849,  he  contributed  more  than  forty  papers  to  the  Transactions  of  that 
body  and  ot  other  learned  societies,  on  the  moon  and  the  tides,  the  per- 
turbatiooe  of  planets,  the  orbits  of  comets,  and  other  matters  of  astron- 
omy, terrestrial  physics,  and  pore  mathematics. 

He  holds  a  conspicuous  place  among  those  who  haye  contributed  to 
the  perfection  of  the  Lunar  Theory.  His  claims  are  thus  stated  by 
himself  in  the  Transactrans  of  the  Boyal  Astronomical  Society  for  1860 : 
**  I  am  confident  that  a  just  posterity  wiD  give  to  us  [that  is»  to  Plana, 
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Pundcoulant,  and  Lubbock,  who,  in  lb4G,  furnished  the  means  of  coii- 
stnicting  tables  of  the  moon  without  any  empirical  hypothesis]  the 
credit  of  first  l»rin'?in;r  the  Lunar  Tables  within  the  limits  of  error  of 
observation,  and  thereby  of  bringing  to  perfection  the  solution  of  the 
pruuleui  ot  lin<ling  the  longitude  at  sea  by  means  of  lunar  ub>ervations.'* 
Of  the  excellence  of  the  work  here  referred  to.  Sir  J.  Lubbock  af>pear8 
to  have  first  been  made  aware  by  its  near  jigreetnenf  with  the  lormula 
from  which  tlie  American  Tables  of  the  Moon  were  constructed,  and 
the  very  clo-p  agreement  of  the^e  tables  with  observation. 

Sir  WiLLiAH  Rowan  Hamilton,  Astronomer  lioyal  for  Ireland, 
son  of  Archibald  HamiltOD,  Esq.,  of  Dublin,  was  bom  in  that  city, 
August  0, 1805,  and  early  put  under  the  tuition  of  bis  uncle,  Rev.  James 
Hamilton,  curate  of  Trim,  bj  whom  his  remarkable  taeste  and  ability  far 
learning  languages  were  so  much  fostered^  that  by  the  age  of  fourteen  he 
had  made  great  progress  in  thirteen  languages  besides  bis  own,  in  which 
he  also  showed  the  finest  rhetorical  powtts.   His  taste  for  mathematics 
(perhaps  derived  from  his  mother,  whose  maiden  name  was  Sarah  Hut- 
too,  and  who  was  of  the  iamilj  distinguished  in  that  sdenoe)  was  so 
strong  that  it  led  him,  with  very  little  aid  from  tutors,  to  rapid  self- 
diieeted  pnigress.   He  began  geometry  at  the  age  of  tea,  algehra  at 
twelve ;  at  seventeen  he  had  thoroughly  aoastered  the  calcolns,  and  at 
nineteen,  while  an  undeigiaduate  at  Dablin,  laid  the  foundations  of  a 
new  sdence ;  at  the  age  of  twenty-two^  not  yet  having  taken  his  Baehe- 
tor*s  degree,  he  was  made  Andrews  Professor  of  Astronomy  in  his  own 
Univeruty ;  not  because  he  was  an  astronomer,  nor  beeanse  bis  Jlma 
Mttler  wished  him  to  beoome  an  astronomer ;  but  because  she  wisely 
wished  to  secure  the  residence  of  a  son  of  such  rare  genius  and  virtue. 
His  mathematicai  writings  consist  of  a  single  vdume.  Lectures  on 
Qttatemions,  published  in  1653,  and  of  numerous  oontribntaoos  to  the 
Transactions  of  the  Royal  Irish  Academy,  from  1828  to  1847 ;  to  the 
Philosophical  Magazine,  from  18S1  to  1861  ;  and  to  the  first  four  vol- 
uni»-5*  of  the  Cambridge  and  Dublin  Mathematical  Journal.  These 
contributions  all  relate  to  pure  Mathematics  or  to  Analytical  Mechanics, 
—  his  wealth  of  metaphysical,  poetical,  and  philological  learning  and 
ability  never  luring  him  trom  hi.^  chosen  walk,. —  and  all  show  a  mas- 
ter's hand. 

His  papers  on  Optics  were  the  first  exaiuple  of  extended  invt-tiu  i- 
tiuns  into  the  phenomena  of  motion  abstrai  t(  rl  from  the  idea  of  force  ; 
and  bis  prediction  of  conical  refraction,  having  been  verified  by  subse- 
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qoeot  otMervation,  hag  in  it  the  Bame  aort  of  moral  fliiblinilij  Aaft 
whioli  attaohes  to  the  ^Mo^eiy  of  Neptnne  in  eonseqaenee  of  Ta  Ver- 
riei^B  prediotiotu.  Led  by  a  remarkable  expression  of  Kant  to  en- 
deavor to  develop  the  science  of  pure  Time,  Hamilton  succeeded,  first 
in  ^riving  a  new  and  U-uer  interpretation  lo  algebra,  and  afterwards  in 
inventing,  or  as  lie  modestly  says  discovering,  a  quaternion  rnit.iLioii  for 
Space,  liaving  a  generality  th.at  enables  one  to  exjjress  in  a  brief  equa- 
tion truths  that  previously  required  a  volimie.  We  live  too  near  the 
time  of  its  origin  to  comprehend  ita  value ;  but  a  notation  capable  of  such 
condensation  of  expression  should  be  an  engine  of  incalculable  power. 
This  Science  of  Quaternions,  first  given  to  the  Royal  Irish  Academy 
in  November,  1843,  and  published  in  the  Philosopbioal  Magazine  in 
Joljr,  1844y  has  four  kinds  of  tTinbolii  one  for  real  qnantatiea,  and  three 
for-  imaginaij.  • 

In  private  life  he  waa  admired  and  loved ;  the  highly  poetical  iin> 
agination  which  mm  at  the  ibandalion  of  hia  geometrical  abililj  showed 
itself  oonstantlj  in  hia  oonvenation.  His  unpolsive,  ardent  temper- 
ament noTer  led  him  into  oontrorersj,  but  his  regard  for  the  rights,  the 
opinioaa,  and  wishes  of  other  persons  was  eontiaaallj  manifhsting  itself 
in  tboughtfal  eoarteaies  and  kindnesses.  He  made  pnre  mathemades 
his  study,  and  metaphysics  a  favorite  relaxation,  reaching  heights  of 
speculation  in  both  in  which  few  attain  ;  but  he  held  with  devout  sim- 
plicity to  that  Christiaa  laith  which  was  the  guide  and  joy  of  bis  life. 
He  died  Sei»t<!niber  2,  1865. 

The  Uev.  William  Whf.well,  D.  D.,  was  born  at  Lancaster,  May 
24,  1794,  and  died  at  the  Lodge,  Trinity  College,  Cambridge,  March 

1866,  iu  consequence  of  being  thrown  from  his  horse  some  days  be- 
fore. He  took  the  Bachelor's  degree  at  Trinity  College  in  1 81 6,  obtained 
A  Fellowship,  was  a  Tutor  for  some  years,  and  was  appointed  to  a  Pro- 
fessorship of  Mineralogy  in  1828,  holding  that  otlice  four  years^  when 
be  resigned.  In  1888  he  was  made  Professor  of  Moral  Theology,  and 
resigned  the  chair  in  1856,  when  he  became  yio»<C!faaneellor  of  the 
University.  He  was  also  appointed  Master  of  Trinity  College  in  1841, 
and  held  that  high  position  at  the  time  of  his  death. 

Dr.  Whewell  was  a  man  of  great  and  varied  Beaming,  handling  with 
ability  the  most  diverse  snl^ts  of  inquiry ;  beginning  with  Reports  to 
the  British  Association  on  the  Tides,  and  on  the  Mathematical  Theo- 
ries of  Heat,  Magnetism,  and  Electricity,  and  with  the  Bridgewater 
Treatise  on  Astrooomy,  and  text-books  on  Elementary  Mechanics ; 
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tiitti  proceeding  to  n  Haaioiy  of  the  Indnetlve  Soie&oes,  and  s  PliikMO- 

phy  of  the  same,  ailerward  called  a  History  of  Scientific  Ideas ;  passing 
thence  to  the  etlitinjj  of  Macki«toj<.h'.s  Introduotion  to  Ethiail  Philoso- 
phy, to  volumes  of  his  own  upon  Morab,  ami  lo  translation.-,  from 
Plato's  Etliical  Dialojnipo  ;  then  to  the  editing  of  Richard  Jones  on 
Political  Economy,  an  I  i  :i  v  iume  of  hiiii  own  tipon  that  subject,  and 
finally  amusing  hiinscli  wiiL  Notes  on  the  Ari'iiiteciui  r  of  Churches  in 
France  and  Grcruiany,  writiug  En<;ii&h  Hexameters,  and  an  anonymous 
book  on  ihe  Plurality  of  Worlds. 

Dr.  Whewpll  utulniiljtudly  (exercised  a  Inrtri-  in tlufncf*  on  public  edu- 
cation in  England,  e^peclally  in  coinujcudinf^  tiie  piiyM<  ;il  -ririK  t  -i,  and 
giving  them  an  honorable  place  in  the  Univer.-»itv  ni  Cambridge,  liis 
style  was  i«ingularly  clear,  and  hi.s  views  of  every  subject  comprehen- 
sive, it'  not  marked  by  peculiar  originality.  His  attachment  to  the  Col- 
loge  In  which  be  was  educated  was  earnest,  and  showed  itaelf  not  only 
in  his  perdnadous  resistance  of  every  claim  or  pretension  on  the  pert 
of  otheru  which  be  thought  inoonsi«teot  with  her  dignity,  even  when 
claiming  rights  in  behnlf  of  the  Crown  ;  bat  aiso  by  his  munificent  gift 
of  a  large  hostel  for  her  atodenta,  and  of  an  endowment  (or  its  Mlpport 
and  eaiatgement. 

The  names  of  Hoosnt  and  Ldidlbt,  which  stood  aide  bj  aide  in 
oar  botanical  seetioo,  are  naturally  associated  as  those  of  the  two  most 
eminent  botooiata  in  Great  Britain, — also  by  the  parallel  course,  and 
near  coincidence  in  the  dose,  of  their  lives.  Born  in  the  same  neigh* 
horhood,  in  yonth  receiving  their  edooation  at  the  same  school,  and 
early  drawn  togethetr  by  nmilar  predilecdons^  Ihey  both  devoted  them- 
selves with  singular  eneigy  and  persevennee  to  tbehr  chosen  pmsmt; 
«i<rted  fiv  nanj  Toarsy  althoogh  in  somewhat  diflforent  ways,  a  parsp 
moont  infloenoa  upon  the  advanosment  of  boConieal  sdenoe  $  and  died 
near  together  in  place  and  tune,  —  the  eider  at  Sew,  on  the  of 
Angnst  laat,  aft  the  age  of  eighty-one  yean$  the  yoonger  at  Ttaniham 
Green,  on  the  first  of  the  easning  NoTember,  at  the  age  of  siniy-aix 
years.  For  a  long  Lime  they  were  the  two  most  idindnguishai  tsnchcrs 
m  Great  Britain,  one  at  a  northern,  the  other  at  the  metropolitan  Uni- 
▼ernty.  They  severally  eondoeted  two  of  the  principal  serial  works 
by  which  botany  contributes  to  floriculture;  and  they  developed  into 
highest  usefulness  those  two  great  establishments,  the  Royal  Gardens 
at  Kew,  and  the  Horticultural  Society  of  London.  Both  wrote  and 
published  largely  ; —  Hooker  only  upon  descriptive  botany,  in  which  he 


Digitized  by  Google 


giwtlj  mtXkd,  while  Idndlej  trawted  a  wMer  Held,  ttid  ff^Pli^ 
witli  aiMtnuer  probkms  in  evwy  depvtment  of  the  aeieiioe,  alwaje 
with  coofidenoe  tad  fiunlitys  hul  not  with  uoTarying  tuooeea. 

WnxiAM  Jaoksoit  Hookbb  was  bom  on  the  6tb  of  July,  17841,  at 
Norwich,  mhtn  fesJded  Sir  James  Edward  Smith,  the  poeseaeor  of  the 
limuBan  herbarinm,  and  a  leading  botanut  of  the  time.  It  was  he, 
praboblj,  who  direeted  young  Hooker^s  attention  to  botany ;  but  his 
foDdness  for  nataral  liistory,  especially  for  mvitbology,  was  already  de- 
veloped in  the  school-boy.  Going  up  to  London  as  a  young  man,  he 
made  the  acquuinlauce  of  Sir  Joseph  Bank**  and  of  the  able  botanists 
he  Lad  draun  around  him  ;  in  the  year  1  be  weut  to  Iceland  ;  on 
his  retuni  tioui  a  .-ucce^slul  explonition,  iliu  vessel  in  which  he  had 
embarked  with  all  liis  collections,  notes,  and  drawings,  was  fired  and 
everything  was  lost,  save  the  lives  of  the  crew  ami  ]>as8engeR?.  In  1811 
he  published  his  earliest  work,  the  "  .Juumai  ol  a  iour  in  Iceland  " ;  be- 
fore 1820,  he  had  bruuu'lit  out  his  monogra[)h  of  thtj  Jyriti^^k  Junger- 
mamiiecEf  and  the  MmcoUtyia  JJritannica,  l)oth  illustrated  by  hi>  own 
pencil.  From  1820  to  1840  lie  tilled,  with  distinguished  suceefss.  the 
chair  of  the  Re<j(ius  Professorslup  ot  Botany  at  the  University  of  Glas- 
gow ;  and  be  brouglit  out,  during  these  twenty  most  active  years,  the 
greater  part  of  his  extensive  writings  upon  Phwnogamous  Botany, 
among  which  we  should  especially  notice  his  Flora  Borecdi- Americana^ 
or  Botany  of  British  America,  founded  on  the  collections  of  the  Arctic 
ex^rera,  and  of  his  correspondents  in  Canada  and  Western  North 
America,  inehlding  what  is  now  Oregon  and  Washington  Territory. 

In  the  year  1841,  when  it  was  determined  that  the  gardens  and 
plani-houses  at  Eew,  then  crown  domain,  shotild  be  converted  into 
a  great  national  establishment,  Doctor,  now  Sir  William  Hooker,  was 
natuiaUy  looked  to  as  the  proper  penon  to  take  charge  of  it.  He  ao- 
eepted  the  trust,  and,  generously  supported  by  the  government  under 
every  admimstralaon,  he  devoted  his  eneigiesand  rare  talents  for  orgaup 
isation  to  the  ereadonand  development  of  the  oonservatories,  museums, 
gardens,  and  plantatisnsy  stored  with  the  vegetable  productions  of  all 
lands,  whieh  (including  also  the  vast  and  unrivalled  herbarium  that  he 
had  himself  amassed)  have,  within  the  short  ^nmso  of  a  quarter  of  a  cen- 
tury, saade  Kew  the  botanical  metropolis  of  the  world. 

All  this  he  did  without  much  abatement  of  his  aetivilry  in  botanical 
invcatigaticB  and  authorship;  althougji  of  hie  years  restricting  his 
proper  studies  very  much  to  the  Ferns*  His  most  comprehensive  worlt 
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upon  this  great  order,  the  Species  Filiciim,  was  completed  only  two  years 
ago;  when  the  indefatigable  autiior,  upon  the  vcrs^c  of  fourscore,  imme- 
diately and  coumj;:eously  entered  upon  the  prcparuiion  of  a  condensed 
Synopsis  of  all  ku  ^vn  Ferns,  and  liad  made  considerable  profire^ij*  in 
the  undet  i:iki];g,  wiien  the  attack  of  a  previiient  epidemic  suddenly 
closed  iji.^  loti^',  honored,  and  mo^t  useful  life. 

Sir  William  Hooker  was  douhticss  the  most  prolific  botanist  of  the 
age,  even  exceeding  Linn-.eiis  in  tlii^  respect,  —  havinj^  published  about 
seventy  volumes  (includinjz;  the  journnl:^  he  editttd)  and  over  four  thou- 
sand plate.'*,  all  the  earli<'r  ones  from  hi.-*  own  drawings  a»d  hnvinj;  de- 
scribed as  many  new  species  as  there  were  of  plants  known  in  the  time 
of  Linnteus.  This  is  not  so  extraordinary  when  we  con.sider  that  hia 
term  of  authorship  covers  fifly-five  years,  no  part  of  which  was  unpro- 
ductive, and  that  his  opportunities  were  unusually  great,  thi*ough  his 
naraerous  pupils  and  distant  correspondents, — inspired  by  bis  zeal  and 
attached  by  his  generosity  and  winning  ways, —  who  sent  him  the  vege- 
table productions  of  all  lands;  as  also  by  bis  public  spirit  and  influence 
with  men  in  office,  through  which  governmental  focilities  were  secured, 
and  botanists  appointed  when  possible  to  all  exploring  expeditions  and 
voyages*  His  opportunities,  therefore,  were  of  his  own  making,  and 
were  improved  by  a  sustained  industry  and  single  devotion  to  his  pur- 
suit that  have  never  been  snrpassed.  Like  Linnieus  alaoy  but  unlike 
moet  naturalists,  so  well  had  be  calculated  bis  powers  and  directed  bis 
aims,  that  he  left  no  half-finished  works  behind  him,  but  oompleted 
everything  be  undertook,  excepting  that  upon  which  he  had  just  en- 
tered when  he  was  called  to  his  rest.  Mere  amount  of  publication  in 
descriptive  botany  may  be  of  small  or  equivocal  merit.  Of  Hooker  it 
is  to  be  remarked,  not  only  that  be  did  a  vast  amount  of  botanical  work, 
but  that  he  did  it  surpassingly  well. 

Joan  JjaDhSJ  was  bom  at  Catton,  near  Norwich,  on  the  5th  of 
February,  1799,  and  was  educated  at  the  grammar  school  of  that  town. 
His  father  was  a  nurseryman  of  some  consideration,  and  the  author  of 
a  well-known  work  upon  the  orchard  and  kitchen  garden.  Young 
Lindley's  bent  f.  r  natural  history  was  congenital,  and  his  special  voca- 
tion, as  the  prartiral  illustrator  and  introducer  of  the  natural  sy^^tem 
into  common  u-r  wlierever  the  English  languajsre  is  spoken,  wa^  early 
indicated,  hi  one  of  his  first  lectures,  a  sketch  of  which  has  just  been 
printed  from  his  manuscript,  he  s:ave  a  lively  account  of  his*  early 
endeavors  after  botanical  knowledge,  and  the  soiall  satisfaction  that 
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rewarded  them;  of  the  kind  notice  that  was  taken  of  hira  by  Sir  James 
Edward  Smith,  the  lit-ad  of  the  prevailing  Rchool,  and  the  maintaitier 
of  the  full  sufficiency  of  the  Ijinna  an  artificial  system,  who,  by  caution- 
ing the  young  man  not  to  he  led  astray  by  new  and  false  liiihts,  first 
awoke  a  curiosity  which  began  to  b<i  gratified  when  he  soon  atterwarda 
visited  his  friend  Hooker,  and  was  by  him  introduced  to  Jussieu's 
Genera  Plantarum,  and  Richard's  Anaiy$e  du  Fruit,  It  was  tbeo,  as 
he  says,  that  his  botanical  life  commeooed,  and  a  translation  from  the 
French  of  Richard  which  he  made  on  the  spot,  at  oae  sitting  of  three 
days  and  two  nights,  was  the  first  of  his  auiiieroas  publications.  In 
1818  or  1819,  he  went  up  to  London,  and,  introduced  bj  Hooker  to 
,  Sir  Joseph  Banks,  was  employed  by  him  for  a  time  as  assistant  libra- 
rian. Sir  Joseph  introduced  Lindley  to  Mr.  Gattley,  a  wealthy  mer- 
ehant  and  amateur  cultivator,  who  wanted  scientific  assistance  in  illus- 
trating and  publishing  some  new  plants  of  his  collection.  In  this 
service,  Lindley  in  1821  brought  out  the  fine  folio  volume  entitled 
CMIedanea  Botanieeu  He  dedicated  it  to  Mr.  Sabine,  the  Honorary 
Secretary  of  the  Hortiettltoral  Society  of  London,  under  whom  the  next 
year  he  becatiie  Assistant  Secretary,  just  when  the  famous  garden  at 
Chiswick  was  to  he  laid  out  In  1826,  as  sole  Assistant  Secretary, 
and  afterwards  as  Vice  Secretary,  Lindley  became,  and  Ions  remained 
the  practical  head  of  this  imjiortant  (!Htal>H>hni(*nt,  whiclj,  im  iui  las 
wise  and  energ(.*tic  administration,  has  rendered  vast  servi(  tj  lo  horti- 
culture and  to  botany.  From  the  year  1829  to  1861  he  was  Trofessor 
of  Botany  in  the  London  University,  and  at  the  same  time  lecturer  at 
the  Apothecaries'  Garden  at  Chelsea.  In  1830,  be  published  the  first 
edition  of  hi^  Introduction  to  the  Natural  System  of  Botany,  revised 
and  ampltlied  it  in  1836,  and  in  1846  he  expanded  it  into  that  eni^- 
clopiedia  of  botanical  knowledge,  The  Vegetable  Kingdom,  or  the 
Structure^  GUissification,  and  Uses  of  Plants,  illustrated  upon  the  Nat- 
ural System."  The  several  works  upon  structural  and  physiological 
botany,  which  accompanied  the  systematic  ones  already  meotiooed, 
those  upon  medical  and  economical  botany,  his  Theory  and  Pi«etioe  of 
Horticulture,  and  the  like,  need  not  here  be  enumerated,  being  among 
the  best  known  and  meet  widely  used  botanical  books  of  the  age*  The 
same  may  be  said  of  Loudon's  Encyclop^ta  of  Plants,  the  sdentifie 
part  of  which  was  by  Lindley,  and  of  the  Botanical  Register,  die  rival 
of  the  Botanical  Magazine,  which  he  edited  for  about  twenty  years. 
Ue  originated,  la  1841,  the  Gardeners'  Ciiiuuicle,  uud  conducted  it 
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astil  feoently,  when  his  health  gtve  way.  Of  bis  Tarioiu  labors  and 
writings  relatuig  to  borticaltare,  it  has  been  said  to  be  mainly  dne  to 
them  that  this  braneh  of  knowledge  has  risen  from  the  condition  of 
an  empirical  art  to  that  of  a  developed  scienoe."  At  least  it  may  be 
asserted  that  scientific  horticnltnre  in  Great  Britain  owes  more  to 
Lindley  than  to  any  othor  person,  except,  perhaps,  to  his  predecessoft 
Knight.  In  systematic  botany  hb  most  considerable  and  profound 
works  related  to  orehideous  plants,  upon  which  he  has  long  been  the 
paramoont  authority.  Physiologist,  morphologist,  and  systonatb  bot- 
anist, he  displayed  equal  genius  in  all  these  departments  of  the  science; 
and,  if  he  woi^ed  too  rapidly  to  do  full  justice  to  his  great  powers  in 
any  one  of  them,  he  must  be  allowed  to  have  contributed  efficiently  to 
the  advanct'inent  of  thoin  all. 

His  distinguished  scienlilic  career  was  cut  short  in  the  year  18G2,  by 
an  atVei  tion  of  the  brain,  brought  on  by  prutracted  and  severe  over- 
work ;  and  he  died  of  apoplexy  on  the  first  ot'  November  last,  leaving 
a  void  not  easy  to  be  filled. 

Louis  Isiui^rk  Dl  pkurey,  Admiral  in  the  French  Navy,  was  In  rn 
in  Pari--^,  October  22,  1786.  He  eniered  the  Navy  in  1802,  and  was 
for  a  long  time  in  active  service.  In  181 1  he  executed  a  hydi*ographic 
survey  of  the  coast  of  Tuscany.  In  the  French  expedition  of  1817, 
for  determining  the  hgurc  of  ll»e  globe  and  the  elements  of  terrestrial 
magnetism  and  other  purposes,  he  was  entrusted  with  the  hydrograph- 
ical  operations.  Soon  after  this,  in  1822,  he  was  placed  in  command  of 
a  new  expedition  around  the  world  for  scientific  discovery.  An  account 
<rf  this  voyage  was  published  in  Paris,  in  six  quarto  volumes,  in  the 
years  1828  -  32.  HI:^  observations  on  the  invariable  pendulum,  and  on 
the  inftinM'iF"  and  declination  of  the  magnetic  needle,  made  in  this 
Toyage,  were  published  in  1827.  Ho  also  published  papers  on  the 
configuration  of  the  mimetic  equator  in  1830 ;  on  the  direction  and 
intenn^  of  terrestrial  magnetism  in  1887,  and  in  1841,  a  paper  upon 
geographical  positions  of  the  magnetic  poles,  and  especially  on  the 
position  of  the  southern  magnetic  pole.  He  died  in  Paiisy  after  a  long 
iUoess,  on  the  25th  of  August,  1865. 

Twenty-two  members  liave  been  elected  into  the  Academy  during 
the  year.  Nine  of  these  are  Resident  Fellows,  two  of  the  first  class, 
two  of  the  second,  and  five  of  the  third  class. 

Nine  are  on  the  Associate  or  Non-resident  list,  two  in  the  first,  two 
in  ib»  second,  and  five  in  the  third  dass. 

Four  are  Foreign  Honorary  Blembers,  via. :  J.  Victor  Ponoelet  of 
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Paris,  in  the  Fourth  Section  of  the  First  Class,  to  fill  the  vacancy  caused 
by  the  death  of  WUbehn  Strove  of  the  Astronomical  Sectton;  ArUior 
Gayley  of  Ixmdoii,  in  the  Mathenutical  Seoion  of  Claaa  L,  in  the  pinoe 
of  the  into  Sir  Wau  Bowan  Hamilton  i  H.  Delaiiney  of  Paris,  in  place 
of  die  late  Sir  John  Lubbock  of  the  same  Class  and  Section;  and 
Dr.  Joseph  Dalton  Hooker,  of  Kew,  in  place  of  his  father,  the  late 
Sir  William  Jackson  Hooker,  of  the  Second  CHass  and  the  Botanical 
Section. 

Professor  Lovering,  as  Chairmao  of  the  Committee  of  Pub- 
lication, prcsontod  a  report  accounting  for  the  expenditttres  in 
printing  under  the  appropriations  of  the  past  jear.  The  re- 
port was  accepted. 

F^fessor  Cooke  presented  the  report  of  the  Library  Com* 
mittee ;  which  was  accepted. 

Mr.  Paine  reported  that  he  had  received  from  the  represen- 
tatives of  tliu  lute  Jonathan  1*.  Hall  the  therraometer  belonging 
to  the  Academy,  and  the  records  of  Mr.  Hall's  observations. 
■  Mr.  Paine  was  authorized  to  obtain  the  barometer  of  the 
Academy  used  by  Mr.  Hall,  and  to  get  it  repaired. 

Bemarks  were  made  by  the  President  and  by  the  Librarian 
on  the  aid  rendered  by  the  Smithsonian  Institution  in  effecting 
the  exchanges  of  the  Academy ;  and  on  the  motion  of  the  Li- 
brarian it  was 

Votedy  That  the  thanks  of  the  Academy  be  presented  to  the 
Smithsonian  Institution  for  the  generous  and  efficient  aid 
which  it  has  rendered  through  its  system  of  foreign  exchanges 
and  distribution  of  publications,  by  wliich  the  Academy  has 
.  greatly  profited. 

The  President  announced  from  the  Finance  Committee  that 
the  unexpended  balances  of  past  appropriations  were  not  in- 
cluded in  the  appropriations  recommended  for  the  current 
year.  In  accordance  with  information  from  Professor  Eliot 
concerning  a  sum  of  money  raised  by  subscription  for  the 
general  expenses  of  the  Academy,  the  recommendations  of  the 
Finance  Committee  were  amended,  and  tiio  following  appro- 
priations passed :  — 
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For  General  Expenses  11)400 

For  the  Libratj  1,000 

For  Publication  1,000 

The  election  resulted  in  the  choice  of  the  following  officers 
for  the  ensuing  year : — 

Asa  Gbat,  Presidenf, 

George  T.  Bigelow,  Vice-President. 
William  B.  Rogers,  Corresponding  Secretary. 
Chauncey  Wriqhi,  Recording  Secretary. 
JoBSi  0.  Lee,  Measurer. 
Fbank  H.  SiOBfiBy  lAbrarian. 


CkmncU, 

Thohas  Hill,  ^ 

Joseph  Luvkring,  J- of  Class  I. 

John  B.  He>ck,  J 

Augustus  A.  Gould,  ^ 

Loms  Agassiz,         >  of  Class  II. 

Jbffbibb  Wtman,  j 

BOBERT  C.  WlNTHBOP,'^ 

Geobge  E.  Elub,      >  of  Glass  ni. 

Andrew  P.  Peabody,  J 

Rumford  Committee. 

Joseph  Lovebino,  Joseph  Winlock, 

MoBBiLL  Wyman^  Wolcoti  Gibbs, 

WiLUAM  B.  BoGEBS,       Fbank  H.  Stobeb, 

JOBIAH.P.  COOKB. 

CommUlee  of  Finance. 

Asa  Gray,     j  ^  statute. 
John  C.  Lee,  S 

Thomas  T.  Bouyb,  by  election. 

The  other  Standing  Committees  were  appointed  on  the 
nomination  of  the  President,  as  follows :  — 


Digitized  by  Google 


IH  PBOCBBDINaS  OF  ZSE  IMBRIOAN  AOADmY 


CkfmmiUee  of  PublwUion. 

Joseph  Loyerino,  Jeffries  Wykav^ 

Chables  W.  Euot. 

Committee  on  the  Library. 

John  B.  Henck,  Chables  FicssRUiOy 

John  Bacon. 

QmnUttee  to  andU  the  2Vea«vrer'«  AecomUt, 

Charles  E.  Wabe,  CuAitLi:^  J.  Sp&ague. 

Tho  following  geuilemeu  were  elected  members  of  the 
Academy :  — 

Nathaniel  Thayer  of  Boston,  to  be  Besident  Fellow  in  Class 
III.  Section  3. 

Professor  William  P.  Atkinson  of  Cambridge,  to  be  Resident 
Fellow  in  Class  III.  Section  2. 

Hon.  Horace  Gray,  Jr.  of  Boston,  to  be  Rosiduat  Feiiuw  in 
Class  HI.  Section  1. 

Stephen  P.  Buggies  of  Boston,  to  be  Besident  Fellow  in 
Class  I.  Section  4. 

Professor  Noah  Porter  of  Yale  College,  to  bo  Associate  Fel- 
low in  Class  III.  Section  1. 

Chief  Justice  Ira  Parley  of  New  Hampshire,  to  be  Assodate 
Fellow  in  Class  III.  Section  I. 

Dr.  A.  W.  Chapman  of  Appalaciiicola,  to  be  Associate  i'clluw 
in  Class  II.  Section  2. 

George  Bentham  of  London,  to  be  Foreign  Honorary  Mem- 
ber in  Class  II.  Section  2,  in  place  of  the  late  Professor 
Lindley. 

Herrd  Auguste  Etienne  Alban  Faye  of  Paris,  to  be  Foreign 
Honorary  Member  in  Class  I.  Section  2,  in  place  of  the  late 
U.  Encke. 

William  John  Macquorii  Rank i no  to  be  Foreign  Honorary 
Member,  in  Class  1.  Section  4,  in  place  of  the  late  Admiral 
Smyth. 
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Flv*  tiimdr^d  nnd  B«-ventlefh  Me«tta|f. 

Jane  12, 1866. — Adjourned  Annual  Meeting. 
The  FttBBiDENT  in  the  chair. 

Professor  Lovering  oommunicated  an  tinanimouB  recommen- 
dation from  the  Rumford  Committee  that  the  following  vote 
be  passed,  viz. : — That  the  Rumford  Piciiiiiini  be  awarded  to 
Alvau  Clark  of  Cambridge,  for  liis  improveiueiiLs  in  the  manu- 
facture of  refracting  telescopes,  as  exhibited  in  his  method  of 
local  correction. 

Professor  Levering  described  Mr.  Clark^s  methods  of  testing 
and  polishing  lenses,  and  recounted  the  grounds  of  the  Com- 
mittee's recommendation. 

The  report  was  accepted,  and  on  motion  of  Dr.  Jacob  Bige- 
low  iho  TOte  was  unanimously  passed* 


September  11, 1866.    If OKimT  MSBnKO. 

The  President  in  the  chair. 

The  President  read  letters  relative  to  exchanges  ;  also  let- 
ters from  Professor  Bankine  and  M.  Faye  in  acknowledgment 
of  their  election  into  the  Academy. 

The  President  called  the  attention  of  the  Academy  to  the 
reoent  decease  of  Professor  Henry  B.  Rogers  of  Glasgow,  of 
the  Associate  Fellows,  formerly  a  Resident  Fellow;  also  of 
Dr.  Reuben  D.  Mussey  and  Mr.  James  Hay  ward  of  the  Resi- 
dent Fellows. 

Professor  Winlock  read  the  following  communication  from 
Professor  Daniel  Treadweli : 

The  force  of  every  moving  body,  or  that  attribute  by  which  a  moving 
body  overoomes  any  resistance  oppotted  to  it,  is  the  product  of  two 
factors,  namely,  matt  and  if^oetty.  There  is  an  old  dispute  as  to  the 
true  value  of  one  of  these  factors,  the  velocity ;  but  it  may,  I  think,  be 
at  the  present  time  confidently  assumed  that  the  value  assigned  to  it 
by  LeibatU,  namely,  its  square,  U  the  true  value  in  tbi^  ease.  Takmg 
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this  then  to  be  established,  we  have  a  veiy  aimple,  easji  and  direct 
method  of  oompariag,  one  with  another,  the  ibraei  of  eannon4M]l8  of 
eyer^  posaible  weight,  or  rather  inertia,  as  measured  hy  their  weight, 
movmg  with  any  veloci^  that  may  be  impressed  upon  them.  In 
makiag  this  eomporison  between  the  forces  of  the  balb  used^  espe- 
cially in  the  most  powerful  of  the  vaunted  Amerhsan  and  English 
cannon  of  modem  construction,  it  will  be  necessary  first  to  establish 
some  standard  which  may  be  used  as  the  unit  of  measure,  with  which 
the  others  are  severally  compared  and  tried.  To  <k>  this  I  shall  take 
the  ball  of  the  old  32-pounder  under  a  velocity  of  1,600  feet  a  second, 
this  being  a  mass  and  velocity  with  which  all  artillerists  are  familiar, 
being  that  produced  by  eight  pounds  of  powtler,  the  lull  charge  of  this 
gun ;  and  I  shall  use  the  force  possessed  hy  this  hall  under  these  con- 
ditions as  thu  standard,  or  uiut  of  the  stundurd,  by  which  the  force 
of  any  others  may  be  compared  or  measured. 

It  is  veiy  desinvlile  that  the  unit  of  every  .standard  of  measure  should 
be  taken  from  some  simple  and  familiar  object,  of  the  qtmntity  of  which 
we  can  not  ordy  form  a  conception,  but  with  which  we  liave  a  tiuniliar 
sensible  acquaintance.  Our  common  "Standards  of  weight  and  measure 
have  been  thus  derived,  the  grain  ot  wheat  forming  the  unit  of  one, 
and  the  human  arm  and  foot  that  of  the  other,  in  the  more  complex 
instance  of  the  power  of  the  steam-engine,  the  strength  of  the  horse 
furnishes  the  basis  of  the  standard  of  measure,  and  this  again  is  defined 
in  a  certain  number  of  pounds  raided  one  foot  high  against  the  opposing 
force  of  gravitation.  It  will  be  at  once  perceived  that,  although  a 
32-pound  shot  moving  with  a  velocity  of  1,600  feet  a  second  may 
form  some  image  capable  of  l»eing  grasped  by  the  ooneeption,  yet  we 
must  utterly  fail  to  form  a  distinct  idea  of  the  quantity  represented  by 
88  multiplied  by  the  tquare  of  1,600,  or  of  the  algebraic  symbols  me*, 
representing  the  product  of  a  mam  by  the  square  of  a  velooitf.  It 
will  be  seen,  however,  that  we  may  bring  the  proposed  standard  of 
comparison  out  of  this  dark  envelope,  by  changing  the  factor  of  the 
velodiy  into  a  physical  equivalent  taken  in  a  vertical  line  a  certain 
number  of  feet  high.  Thus,  instead  of  saying  that  the  force  of  a  82- 
ponnd  shot  under  a  velocity  of  1,600  feet  a  second  is  numerically 
represented  by  82x2,560,000,  we  may  substitute  for  this  last  factor 
the  height  to  which  the  shot  wouM  rise  if  it  were  pointed  directly 
upwards  m  vacuo,  so  that  it  should  be  freed  from  every  atmospherio 
and  other  resistance  except  that  of  gravitation  alone.  To  do  this  we 
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bave  only  to  ailculate  the  height  to  which  a  body  will  rise  under  the 
given  o(mditioQ8|  and  for  wbidi  we  baTe  a  very  simple  formula,  — 

j-=^,  ia  which  v  is  the  velocity  of  the  ^.hot,    the  velocity  acquired  by 
a  body  fiEdUog  one  second,  and  h  the  height  sought ; 

and  WB  then  bare  our  standard  unit  in  ponnda  raised  to  a  known 
height.  In  the  case  before  nt  we  shall  find  the  height  to  be  40,000 
feet;  nod  if  we  multiply  tbb  by  the  weight  of  the  ball  or  shot,  82 
poondsy  we  have  a  product  of  1,280,000,  or  1,280,000  pooods  raised 
one  loot  high,  as  the  equivalent  of  the  foree  of  a  82-poond  shot 
moving  with  a  velocity  1,600  leet  a  second.  We  can  have  no  difR- 
enlty  in  forming  a  conception  of  this  amoont  of  force,  or  power,  and 
applying  it  as  a  measure  of  the  (broe  of  shot  of  other  weights  movuig 
with  other  velocities.  We  may,  in  fact,  compare  it  with  the  force  of  a 
steam  engine,  reducing  both  to  a  common  measure  in  the  horse  power. 
Thas,  the  hoisc  power  being  iJ.^jOOO  pounds  one  foot  high  in  one 
raiuule,  we  have  ^§§SS8^  —  »  t^^^  32-pound  sliot,  when  it 
leaves  the  mouth  of  its  caonon,  equai  to  the  work  of  39  horses  during 
oue  minute  of  time. 

Although  we  may,  by  this  method  ascertiiin,  with  great  exactness, 
the  comparative  forces  and,  consequently,  value,  of  different  shot,  it 
requires  yet  another  step  of  computation  to  enable  us  to  compare 
together  the  value  of  different  guns ;  to  ascertain  their  relative  strength, 
whether  it  be  derived  from  the  different  materials  of  which  they  are 
made,  or  the  peeufiar  mode  or  ibnn  of  their  construeUon*  Thus,  sop* 
pose  it  to  be  detenntned  by  aceorate  experiment  that  a  certaui  boll 
from  a  casUiron  Rodman  gun  has  the  same  fiwce  that  is  possessed  by  a 
ban  firom  a  wrought-iit»n  coil  gun.  This  fact  can  give  no  warrant  to 
the  inference  that  the  casi  iron  is  equal  in  strength  to  wrought 
iron,  or  that  a.  certain  method  of  casting  produces  a  gun  of  equal  value 
and  efficiency  to  guns  made  of  forged  coils.  It  may  be,  and  must  be 
in  this  case,  that  a  mneh  greater  weight  of  the  inferior  metal  is 
required  to  produce  the  strength  supplied  by  a  smaller  amount  of  the 
better  metal. 

To  supply  the  deficiency  of  the  computation  thus  point/'d  out,  and 
extend  the  pnj[)i»-(d  ^^.tandard  so  as  to  become  a  measure  (  f  the 
strength  of  the  gun  as  well  as  of  the  force  of  the  shot,  we  shall 
find  to  rerinire  l»ut  a  moment's  attention.  Having  already  seen  that 
our  standard  32-poaod  shot  has  a  force  oi  1,280,000  pounds  one 
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foot  high  (32  X  40,000) » if  we  ditide  ihii  prodoet,  represeoting  the 
strength  of  the  whole  gun,  by  the  weight  of  the  metal  of  which  the 
gun  is  made  up  in  pounds,  we  shall  obtain  the  strength,  or  work  which 
may  be  done  by  each  pound  of  which  the  gun  is  constituted.  AVo 
shall  find  the  result  of  this  eomputation  (tlie  weight  of  our  standard 
32-pounder  being  7,500  pounds)  to  be  {^y^^'>,S',-P^  ==171)  171  poun  Is 
in  shot,  raided  one  foot  high  by  every  pound  of  metal  which  forms  the 
body  of  our  standard  gun. 

By  this  form  of  computation  we  may  compare,  numeriotllj,  the 
strength  of  one  gun  with  aoother,  and  assign  to  each  the  true  value 
derived  from  its  peculiar  metal,  or  the  method  employed  in  its  con- 
•truction,  free  from  all  adventiUoiiB  strength  that  may  be  enpplied  by  a 
mere  inerease  of  mass  or  quantity  of  material.  The  accuracy  of  the 
result  will  of  course  depend  upon  the  experimental  detennination  of 
the  weight  of  the  shot  and  the  Telocity  which  the  gun  may  he  relied 
npon  to  enable  us  actually  to  produce  and  praetise,  without  esoeeding 
the  limits  of  the  strength  of  the  gun* 

Dnhl^ren, 

I  now  proceed  to  the  application  of  these  forms  of  computation  to 
(he  gi^ns  now  most  relied  upon  in  the  American  and  English  service. 
First  the  cast-iron  ten-inch  gun  known  in  this  country  as  die  ten-inch 
Golumbiad,  and  described  as  follows : » 

Diametsr  of  bore,  10  inchei^ 

Weight  of  gun,  15,069  pounds. 

Weight  pf  shot,  128  " 

Charge  of  powder,  18  " 

Initial  velocity  of  shot,  1,044  feet. 

From  these  several  elements  the  following  results  are  obtained  by  the 
mode  of  compulation  before  pointed  but. 

Hmght  to  which  the  shot  will  rise  if  pointed  Erectly  npward,  m  vacuo,  1 7,090 


Force  in  pounds  raised  one  f(x>t  high,  2,1 70.840. 

Force  coni|)arod  witii  the  32-pound  shot  under  a  velocity  of  1,600  feet  a 

pceoiul,  thi^  buiiig  taken  as  1,  1.7. 
Force  in  number  of  horses  working  one  minute  of  time,  GG.2. 
Komber  of  pounds  (in  shot)  rsised  one  fool  high,  by  each  pound  u  the 

weight  of  the  gon,  144.7. 

Jtodnuau 

Passing  from  this  to  the  giant  of  the  service,  the  Rodman  flfieen- 
inch  gun,  which  gives  the  following  elements  to  b«i  subjected  to  com- 
putation :  — 
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Dtametar  of  calibn,  U  iaeh^ 

Weight  of  gun,  49,099  poiindi, 

Wei-ht  of  sh.-U,  315 

Charge  of'  powder,  50  " 

Initial  veio«'ity  of  shot,  1,1  Iti  fe«t. 

From  which  we  obtain:^ 

Height  to  which  the  shot  will  rise  in  vacuo,  19,530  feet. 

Force  in  pounds  raised  one  foot  high,  6,051,950. 

Force  compared  with  tlie  ."^S-pound  shot  tmder  a  veiocHy  of  1,600  feet  a 

secoad,  tUl'»  being  taken  as  1,  4.80. 
Force  in  number  of  hor8e2i  working  cue  minute,  186.4.  * 
Nuaaber  of  poanda  Qn  shot)  laiaed  one  foot  high  by  each  pound  hi  the  wdghft 

of  the  gnu,  125. 

Next  let  us  examine  the  dOO-pounder  ooil  gun,  as  oonatructed  by  Sir 
William  Armstrong.    Thia  is  described  as  follows:  — 

Diameter  of  calibrO}  It^^  inches. 

Weight  of  gun,  26,880  pounds. 

Weight  of  Bbot,  SOO  «* 

Wdghc  of  ehaijKe,  60  « 

Initial  valoeity  of  the  ahol,  1,500  ftot 

Ffom  which  we  obtain  the  followiiig:  — 

Height  to  which  the  shot  will  rise  if  &red  in  vacuo  directly  upwards,  35,156  feet. 
Foree  ia  poooda  raiaad  one  ftot  high,  10,546,800. 
Foffoe  ocNDpand  with  e  S^-pound  ahot,  bdog  takttn  aa  1,  8.24. 
Force  in  number  of  horses  working  one  minute,  319. 
Kumbf  r  of  ponnda  nuaed  one  fiwt  high  (in  ahot)  fat  eaeh  pound  of  metai  ia 
the  gun,  3d 2. 

The  last  gun  that  I  propose  to  eKamiae  ia  the  Annationg  oofl  gtm^ 
throwing  a  600-poand  ahot*  Deacribed  aa  ibUowa : — 

Diameter  of  calibre,  18^  inehea. 

Weight  of  gun,  40,280  poua^ 

Weight  of  shnt,  600  " 

Charge  of  powder,  100  " 

Initial  velocity,  1,400  feet. 

Theae  elements  give  the  following  results:— 

H^(bt  to  wUch  the  shot  will  rise,  if  iircd  in  vocno,  80,625  ftot 

Foree  in  pounds  raised  one  foot,  18,375,000. 
Force,  a  32-pound  shot  taken  a.s  1,  14.35. 
Force  in  number  of  horses  one  minute,  5ijG.8. 

Hwaber  of  ponnda  tailed  one  fiiot  high  (in  shot)  by  eieu:h  pomid  of  metal  in 
the  gon,  872.8. 

The  foregoing  facts  are  comprised  in  the  ibilowing  table : 
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The  President  communicated,  by  title,  the  following  paper, 
with  some  remarks  upon  Mr.  Maun's  botanical  explorations  in 
the  ibandwich  Islands, 

JEmmeration  of  Mawaim  JPlatUs,  By  Horace  Mann. 

Dnfing  a  Tistt  to  the  Hawaian  Islands,  made  fbr  the  ptiri>om  of  study- 
ing especially  the  Botany  of  the  Chroup,  aud  which  extended  from 
the  4th  of  May,  1864,  to  the  18th  of  May,  1865,  I  botanized  over  five 
of  the  largest  of  these  island.s  and  brought  together  a  collection  which 
forms  tlie  basis  of  the  following  Knumeration.  In  its  preparation  I 
havo  been  permitted  to  exntniiie  the  other  collections  of  Ilawaian 
plants  in  the  Gray  Ilcrbarinni  ;  namely,  that  by  the  United  States 
South  Pacific  P^xploring  Exjudition  under  Commoilore  Wilkes,  —  the 
fullest  hitherto  made  in  these  islands  ;  a  set  of  the  sjit  ciinens  gathered 
by  Jules  Remy  under  the  auspices  of  the  Paris  MusLuiin,  pvtn  by 
that  institution ;  some  of  Macrae's  plants,  given  by  the  London  llor- 
ticulturai  (now  Iloyal  Horticultural)  Society;  and  a  few  of  Gaudi- 
chaiid's,  Chamisso's,  Douglas's,  and  Nuttall's.  These  materials,  and  all 
his  own  memoranda  upon  them,  were  freely  offered  to  my  use  by 
Professor  Gray,  without  whose  friendly  encouragement  this  enumera* 
tioD  would  never  have  been  undertaken,  and  oould  not  have  been  ao- 
eomplished. 

The  botanists  who  have  oollected  at  the  Hawaian  Islands,  so  fiur  as 
known  to  me,  are  as  follows:  — 

Datid  Nelson,  who  aocompaoied  Captain  Cook  on  his  thud  foj* 
age,  and  collected  at  the  Islands  in  1778^  1779.  The  phmts  collected 
by  him  are  stored  al  the  British  Huseam,  and,  excepting  a  few  LMom^ 
have  scarcely  been  examined  until  recently. 

AsCHiBALD  MxNXiBS,  a  most  indefatigable  botanist  and  collector, 
visited  the  Islands  with  Vancouver  in  1792, 1798,  or  1794,  or  perhaps 
in  each  of  these  years,  and  made  laige  and  valuable  oollectmns,  mostly 
CO  Hawaii.  Sets  of  bis  plants  are  in  the  Hookerian,  Smhhuu,  and 
Tittwirfiiin  H^baria* 

Albsbt  CBAMisao  accompanied  Kolzebue  in  the  voyage  of  Bo- 
numsoff,  and  oollected  principiUly  on  Oahn,  late  in  each  of  the  years 
1816  and  1817.  He  published  notes  and  deseriptiwis  of  new  species 
in  the  XtfitMso,  in  conjunction  with  SchlechtendaL  Fbbdbbigx 
EscusCBOLTZ  was  the  physician  of  the  expedition. 
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Charles  Gaudichaud,  as  botanist  of  the  expedition  under  Frey^ 
cinet,  in  the  Corvettes  "Uranic  "  and  "  Physicienne,"  visited  the  Islands 
in  August,  1819.  He  returned  to  the  loknd-  uu  tlie  "Bonite"  in 
1836.  The  results  of  his  first  expedition  were  published  as  the  Bota- 
nique  (ill  Voyage  de  f  (Irani e,  in  1826  (as  on  title-page,  but  really  nuL 
appearing  till  1830),  in  1  vol.  4to,  witii  a  folio  atlas.  Of  the  collec- 
tions of  the  second  visit  a  few  plates  ot  llawaian  plants  appeared  in  a 
folio  atlas  {Bot.  Voi/.  BoiiiU\  hearing  no  date),  without  de-cr  iptions,  or 
any  clew  to  localities.  Tlie  lower  Cryptogams  were  elaborated  and  in 
part  figured  by  the  late  Dr.  Montagne  in  the  same  work. 

jA>fK^  Mackak  collected  for  the  London  Horticultural  Society, 
in  Brazil,  Chili,  and  the  llawaian  Islands,  which  last  he  vi?»ited  in 
ld25.  His  specimens  were  mainly  distributed  to  the  herbiuia  of 
Bentham,  Hooker,  Lindley,  and  DeCaodolle. 

Messbb.  Lat  &  CoLLiB,  who  accompanied  Captain  Beechey  during 
the  Voyage  of  the  Blossom,**  visited  the  Islands  in  1826-1827,  and 
made  the  collections  which  formed  the  basis  of  the  botany  of  this  voy- 
age by  Hooker  and  Amott. 

Francis  Julius  Febdikand  Metbh  accompanied  Captain  W. 
Wendt,  on  the  Prussian  vessel  "  Princess  Looise^"  and  ▼inted  these 
isUmds  in  1831.  After  his  death,  deseripHoos  of  spedes  collected  by 
him  were  published  as  a  volome  of  Uie  Nov.  Act.  Acad.  Cess.  I«eop>- 
GaroL  Nat  Cor^  in  1848,  here  died  as  the  MtHquim  Mtgenitaut, 

Datid  Douglas,  as  ooUectdr  sent  out  by  the  London  Hbrtieii]- 
toral  Society  to  N.  W.  America,  closed  his  most  important  explonir 
tions  by  a  yisit  to  the  Hawaian  Islands,  which  he  reached  in  the  last 
week  in  the  year  1888.  He  immediately  went  to  Hawaii,  where  be 
collected  nntil  the  12th  of  Hay,  when  he  met  a  violent  death  on  tlie 
flanks  of  Manna  Kea.  His  collections  are  mainly  m  the  herbaria 
of  the  Boyal  Horticultoral  Sodety,  and  ti  Hooker,  Bentfaam,  and 
Lindley. 

Babclat  was  botanist  on  the  Sulphnr,**  commanded  by  Sir  Ed- 
ward Belcher,  and  visited  the  Idands  in  1887  or  1889. 

Rev.  John  Dibll  was  American  Seaman's  Chaplain  at  Hondnlu, 
and  sent  small  collections  to  Prof.  Asa  6my»  which  he  communicated 
to  Sir  W.  J.  Hooker. 

W.  D.  Bbackbnbidoe  and  Charles  Pickering  made  almost  all 
the  botanical  collections  on  the  United  States  South  Pacific  Exploring 
Expedition,  under  command  of  Charles  Wilkes,  at  least  those  at  the 
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Hawaian  Wands,  which  were  visited  in  1840.  The  Polypetalaj  were 
published  in  full  in  the  Botany  of  the  Expedition  by  Gray,  who  has 
also  published  new  species  of  Monopetalnc  in  Vols.  TV,,  V.,  and  VI.  of  the 
Proceedings  of  this  Academy.  But  few  of  the  ApetaliB  have  yet  been 
noticed.  The  Feras,  by  Brackenridge,  were  published  as  a  separate 
Tolume  of  the  Botany  of  the  Expedition ;  but  nearly  the  whole  of  the 
•ditkNH  waa  destroyed  by  fire.  Another  partially  published  volume 
eomprisei  the  Mosses  by  SnUivaot,  tbe  Lichens  bj  Taekennaiiy  and 
the  Alg»  bj  the  late  Professors  Bailey  and  Harvey. 

NuTTALL  visited  the  Islands  in  1835,  from  the  Northwest  Coast,  and 
made  a  small  collection.  Most  of  his  specimens  are  in  the  Hookerian 
Herbaiiam;  a  few  pfobably  in  that  of  the  Philadelphia  Academy.  He 
published  notes  and  deacriptions  of  eome  Hawaian  Chn^MniUtf  Ziofo- 
UacMB,  and  VaeeiniM  in  tho  TranaaetioDs  of  the  American  PhlkMoph* 
ical  Soeietj. 

JvLSS  BncT  went  to  the  blanda  nnder  the  auspices  of  the  Paris 
Hnsenm,  and  made  a  fine  collection  in  the  years  1851  - 1855. 

Wm.  Hillebrand,  ft  phjsieian  resident*  in  Hbnololn,  has  recently 
sent  interesting  collections  to  Kew,  among  them  a  new  g^nns  of 
SkftMiaeem,  which  Prof.  Oliter  has  named  after  its  discoverer. 

W.  T.'  BniOBAv,  with  whom  I  visited  the  Islands,  aided  me  con- 
stantly in  collectings  and  remained  five  months  after  my  retain,  obtain- 
ing  several  species  sot  in  my  own  collectioa. 

The  Hawaian  blends  lie  jnst  within  the  northern  tropic,  between 
!»•  55'  and  22"  20'  N.,  and  154*  50*  and  160*  40*  W.  Their  climate  is 
not  extreme,  being  much  moderated  by  the  N.  E.  trade  wind?,  which 

blow  pretty  steadily  for  three  fourths  of  the  year.  The  mean  annual 
temperature  at  Honolulu  is  about  TO**  Fahr. ;  that  of  the  summer,  or 
fl  ora  May  to  October,  about  81°,  and  that  of  the  remaining  half-year, 
or  winter  months,  about  75°  ;  the  thermometer  ranging  mostly  between 
60°  and  8G°,  Laiiaina,  under  the  Ice  of  the  mountain  of  West  Maui, 
tuid  ^\'aiIne;l,  in  tlic  same  relative  position  to  the  mountain  of  Kauai, 
are  the  two  hottest  places,  while  on  the  summits  of  tiie  highest  moun- 
tains the  snow  persists  thronjh  nenrly  tlie  wfiole  year.  The  snow 
descends  on  the  flanks  of  the  high  inounta)ns  to  a  level  of  6,000  or 
7,000  feet  above  the  sea,  at  least  in  cold  winters,  but  never  lies  at  that 
elevation  loDg,  quickly  retreating  upward  with  the  return  of  a  warm 
day. 
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The  group  comprises  thirteen  islands,  only  seven  of  which,  how- 
evf>r,  are  of  any  ronsiderablo  size.  These  extend  in  a  curved  line 
from  E.  S.  E.  to  W.  N.  W.,  about  GOU  miles  in  length.  Their  super- 
ficial area  is  about  6,500  square  miles;  the  largest  island,  which  ia 
also  the  most  easterly  one,  Sawaii,  being  about  100  miles  long,  bj 
80  or  90  miles  wide,  of  an  irregular  oval  shape.  It  also  presentt 
the  highest  mountains  of  the  group,  as  well  as  of  the  Pacific,  —  Manna 
Kea  bdng  ld,9d0  feet,  and  Mauna  Loa,  18,760  feet;  Hiialalai  some- 
what  exoeeda  8^000  feeL 

The  next  island  to  the  west,  Mauif  is  the  next  in  sise  alsa  It  con- 
sists in  fact  of  two  islands,  joined  hj  a  low  sandj  isthmus,  so  low  that 
more  than  one  vessel  has  been  wrecked  bj  attempting  to  pass  between 
them,  mbtaking  the  gap  for  the  Molokat  Passage,  next  westward. 
The  eastern  end  of  Maui  is  composed  of  the  mountain  Haleakala, 
somewhat  exceedbg  10,000  feet  m  height.  West  Maui  is  about  6^00 
feet  high  ;  its  mountain  is  known  as  Eeka;  several  of  its  highest  por- 
tions also  bear  distinctive  appellations. 

Molokai  lies  next  to  the  westward,  but  is  the  fifth  in  size.  The 
highest  point  ia  near  the  eastern  end,  and  perhaps  reaches  3,500  feet. 

Lanai  lies  a  few  miles  S.  S.  W.  from  West  INIaiji,  and  is  the  sixth 
in  size.    It  probably  does  not  exceed  2,500  feet  iij  height. 

Oa^nf,  west  of  Molokai,  is  the  fourth  in  size.  Its  raouniaind  are  two 
somewhat  parallel  ridg&j  of  unequal  length,  lying  nearly  east  and  west, 
the  northern  one  twice  the  length  of  the  southern.  The  northern 
ridge  is  partly  divided  by  Nuuanu  Valley,  the  mountains  to  the  east 
taking  the  name  of  their  highest  peak,  Konahuanui;  those  to  the  wes^ 
the  name  of  Waiolani,  the  highest  peak  on  that  side.  Each  of  ttiese 
peaks  probably  a  little  exceeds  4^000  feet  The  farther  western  end 
of  this  range  (sometimes  called  the  Waialua  Mountains)  spreads  out  to 
a  Tory  oonstderable  breadth,  and  is  extremely  difficult  of  access,  so 
much  so  that  it  is  probable  no  white  man  has  CTcr  been  to  the  heart  of 
the  region.  The  southern  ridge  is  known  as  the  Kaala  Mountams. 

Kauaif  the  island  next  west,  is  the  third  in  suse,  consisting  in  great 
part  of  a  central  mountain,  0,500  or  7,000  feet  high,  with  an  extensive 
plateau  on  its  leeward  flank,  at  the  height  of  from  3,000  to  4,000  feet. 

^^iihau,  the  most  westerly  island  (excepting  a  few  mere  rocks)  lies 
to  the  S.  W.  of  Ivaii  ii,  is  the  seventh  as  regards  size,  is  in  no  part 
above  2,500  feet,  aiid  is  destitute  of  forests. 

Eeturoiog  again  to  Mawaii,  where  on  the  whole  the  ^imft^Jn  condi* 
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fions  f\re  the  plainosst.  and  the  regions  of  vegetation  best  defiiiod,  we 
have  an  island  who-;^^  shon;''*  are  the  lower  slopes  of  threo  mountiiins, 
tho  relative  position  of  which  is  that  of  iho  tlin-o  «n^?lcs  of  a  nearly 
equilateral  triangle.  Th^sp  mountains  encl  -'  nn  exU-nsive  plateau  at 
an  elevation  of  about  5,0iH  i  ti-et.  TIk*  windward  shores  and  slojx-s  of 
Hawaii  are  tlie  nio*t  r:iiriv  part  of  tlie  f;rouj),  in  eonst'quence  of  the 
high  peaks  above,  wiiich  conrlcnse  the  moisture  of  tlie  tmde  winds, 
and  keep  it  almost  continually  falling.  The  elevated  plateau  is  dry, 
as  much  on  account  of  its  sterility,  as  it  is  sterile  on  account  of  its  dry- 
ness; for  whatever  rain  reaches  it  sinks  into  the  poroua  lava  soil  as 
fast  as  it  falls.  The  low  region  is  comparatively  sterile  on  account  of 
its  being  cut  off  by  the  high  interreniog  peaks  from  the  reach  of  the 
trade  winds,  and  its  heat  quickly  evaporates  any  thin  clouds  which 
may  drift  over  it.  The  higher  leeward  regions  possess  of  themiselTes 
sufficient  coolness  to  condense  the  moistore  of  the  ur  into  clouds ;  and 
it  is  owing  to  the  protecting  infloeDce  of  the  mountain  peaks  that  the 
donds  are  not  blown  away  by  the  strong  trade  winds  befiure-they  de- 
posit their  moisture,  as  is  the  case  in  some  places.  Thus  we  have  a 
wet  region  all  along  the  eastern  side  of  the  island)  and  extending 
around  to  the  soudi  and  to  the  west,  until  it  reaches  the  base  of 
Hualalai ;  and  this  wet  region,  between  the  hmght  of  1,500  or  2,000 
feet  to  about  5,000  feet,  Is  the  most  heavily  wooded  of  the  group. 
The  parts  between  1,500  feet  and  the  sea  level  comprise  com  para* 
tlvely  few  spedes,  and  but  little  of  the  peculiar  vegetation.  The  high 
and  dry  mountain  tracts,  above  4^000  or  4^00  feet,  are  very  distinct 
in  their  character  and  vegetation  from  dther  of  the  regions  below. 
The  highest  lava  summits  are  nearly' destitute  of  vegetation. 

Similar  considerations,  making  allowances  for  physical  contour,  i^c, 
explain  the  similar  distribution  of  wet  and  dry  regions,  and  of  vege- 
tation, on  the  other  islands.  Thus,  the  summit  of  Ilalcakala,  above 
6,000  feet,  has  the  character  and  nearly  the  same  plants  as  the  higher 
parts  of  Hawaii,  and  its  windward  slopes  arc  wet  and  heavily  wooded. 
The  high  summit  stands  in  the  way  of  the  winds  in  such  a  manner  as 
to  make  an  eddy  to  the  leeward,  where  clouds  gather  every  day,  and 
(supply  sufficient  moisture  to  sustain  a  forest,  while  otlier  parts  are  more 
frequently  cloudless  and  drier.  The  sunirnita  of  West  Mani.  Oahu,  and 
Kauai,  lying  between  the  heights  of  4,000  nnd  6,500  feet,  are  ju«t  in 
the  cloud  level,  and,  being  also  peak*'  whrre  df^nudation  has  long  been 
active,  the  soil  has  become  somewhat  impervious  to  moisture,  which 
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therelbre  remaSns  oo  the  snrfiMO..  The  region  has  a  peculiar  aspeeC, 
which  is  at  oooe  recognized  In  ascending  the  monntaina.  The  only 
foresMree^  the  ohia  lehun  {Miirondtrot  pclymorpha)  beoomes  slanted; 
the  tranks  axe  covered  with  a  thick  coating  of  Moue»  and  Bepatimt 
whidi  retaine  the  moisture  so  as  to  rendfo  eTerjthing  dripping  wet; 
and  not  more  than  a  dozen  species  of  flowering  plants  and  ferns  ooenr 
in  the  whole.  Above  this,  on  the  mountains  of  West  Maui  and  Eauai, 
there  is  an  open  tract,  where  the  lehua,  one  of  tlie  hirgest  forest-trees, 
at  an  elevation  of  2,000  feet,  has  become  dwarfed,  a  foot  or  two  high, 
in  spreading  clumps,  but  still  llowering  luxuriaiuly.  In  the  midst  of 
such  clumps  are  found  the  violets  peculiar  to  these  regions,  and  in  the 
neighboring  tussocks  of  sedge  (an  Orcobolns)  are  found  the  few  other 
plants,  which  occur  here  and  nowhere  el  r,  in  tlic  number  of  eight  or 
nine ;  also  Drosera  longifoUOf  thousaods  of  miles  from  its  next  nearest 
kiHMs  n  habitat. 

Tiie  lower  parts  of  the  Kaala  mountains,  and  the  lower  parts  of  the 
leeward  Hank  of  Kauai,  have  many  characteristics  in  common,  both 
beinfr  somewhat  deprived  of  moisture  by  high  land  to  the  windward. 

By  far  the  greater  portion  of  the  soil  has  been  formed  by  disinte- 
gration of  the  lava ;  the  thin  sandy  soil  of  those  parts  which  consist  of 
raised  coral  reefs  (as  some  of  the  shore  regions  of  Oahu),  and  that 
which  is  formed  bj  the  drifting  inland  of  the  ealcareons  beach  sands, 
support  a  few  species  which  are  not  found  elsewhere. 

It  is  the  purpose  of  this  enmneration  to  give  as  complete  a  list  as 
possible  of  the  plants  indigenous  to  the  gnmp^  inserting  also  the  prob- 
ably introduced  plants  which  have  become  thoroughly  naturalized. 
Those  which  are  without  doubt  indigenous  have  been  left  unmarked. 
Those  which  are  probably  ttf  aboriginal  introduction  are  marked  with 
an  asterisk  (*)  %  the  few  which  are  in  all  probabili^  recent  introduo- 
tionst  with  a  dagger  (f). 

The  specimens  which  have  been  distributed,  under  numbers,  (ram 
the  ooUection  of  Mr«  Brigham  and  myself,  are  referred  to  by  the  ini- 
tiala  IL  4b  K  The  numbeis  of  Bemy's  plants  are  dted,  as  far  as 
they  have  been  met  with  in  the  Gray  Heibarium.  Hillebrand*s  col- 
lection is  not  here  represented  ^lly  enough  to  make  it  worth  while  or- 
dinarily to  cite  his  numbers. 
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BanuHculaeea, 

1.  Ranunculus  Hawaiensis^  Gray,  Bot.  S.  Pacif.  £xpL  Exp.  1, 
p.  10.    (M.  &  B.  314.) 

2.  RANUTfcuLus  Maviensis,  Gray,  L  c  p.  11,  4b  var,fi.   (M.  4i 

B.  446  i  liemy,  920.) 

8.  CocctJLVB  FxBBAKDiAMUfly  Gaud.  Bot  Yoy*  Freyc.  p.  477^  t. 
101 ;  Walpers,  BeL  2f  eyen.  298.  Nspibrciea  Femmditma,  Gny> 
Bot  S.         ExpL  Exp.  1,  p.  39.   (M.  A  B.  110«) 

■  Oruafer<B. 

4t  GuiD AMINE  niBsuTA,  Liiui. ;  Gray,  Bot.  &  Pacif.  £zpL  £zp. 
l,p.50.  (1L&B.811.) 

5.  LBpmii7ic  OwAHiENSB,  Cham.  &  Schleet  in  Lmnaay  1»  p.  28; 
Hook.  A  Aid.  Bot  Beeeb.  Yoy.  p.  78 1  Walpw  BeL  Meyen.  p.  250; 
Giay,  L  c  p.  68.  The  ootyledoofl,  at  least  in  some  aeeda,  are  aocom* 
bent   (M.  &  B.  848^  598 ;  Bemy,  528, 524.) 

6.  Lkfihiuh  ssbsa  (sp.  nov.):  fivtieoaum,  fere  glabroms  ibliiB 
^"i?fAV»"  erebre  ai^goteqae  ladniato-serratia  membianaeeia  ad  apioem 
mmonim  eonfertis  infeme  in  petiolnm  gradlem  kmge  attenuatis; 
pedunculis  gracillimis  folia  subsuperantibus  racemos  breves  corymbosos 
bracteis  filiformibus  stipatos  gerentibus ;  floribus  longe  pedicellatis ; 
siliculis  junioribns  ovato-rhomboideiB  stylo  apiculatis,  maturis  oblato- 
orbiculatis,  stylo  ex  emarginatura  minima  vix  exserto;  cotyledon iluia 
nccumbentibuB. —  Ilauapepe,  Kaiiai.  —  A  stragglinjr,  much  brain  In  J 
shrub,  2-3  feet  high.  The  young  inflorescence  is  slif^htly  puberuleut 
The  cotyledons  are  clearly  accumbent  I    (M.  &  B.  588.) 

7.  t  Sf.nkbtvba.  didtma,  Pers.  Encb.  2,  p.  185;  Desv.  Joam.  Bot 
8,  p.  164;  Gray,  ].  c  p.  68. 

CapparidacetB, 

8.  Cleome  Sandwicknsis,  Gray,  Bot.  S.  Pacif.  E\j»l.  Exp.  1,  p. 
65.  Cieome  spinosa.  Hook.  «^  Am.  BoL  Beech.  Voy.  p.  78 ;  Walp. 
Rel.  Meyen.  p.  251,  non  Linn. 

9.  Capparis  Sandwichiana, DC.  Prodr.  l,p.  245;  Hook.  &  Am. 
Bot.  Beech.  Voy.  p.  59  ;  Gaud.  Bot.  Voy.  Bonite,  t  65 ;  Gray,  1.  e. 
p.  69.    (M.  dB  B.  108 ;  Bcmy,  529.) 


Digitized  by  Google 


150  FEOCEEDXNGS  OF  THE  AHBBIOAV  ACADEMY 


10.  Viola  Kataibhsu,  Graj,  Bot  S.  Paci£  ExpL  Ezp.  I,  p»  85. 

11*  TxOLA  Matzbiisis  (Bp.  DOT.):  glabra;  caudicibns  elongads  enf^ 
frnticosis  adsurgentibtis  stipulis  squamaceis  ovato-lanceolatis  diu  per- 
sistentibus  vestitis  apicc  contertc-foliaceis ;  foliis  rotimdalis  in  petiolos 
graciles  cuneatcMleourreiitibus  adj)ress6  serratis,  dentibtis  glanduliferis ; 
scapis  clongatis  bibracteatia  utiibcll:ito-bi  -  quadi'illoris  ;  pctalis  cjcruleig 
imberbibus  sepala  lanceolata  bis  terve  suj^eraotibus,  inferiore  lati^sime 
saccato.  —  Top  of  the  mountain  of  AVe«t  Maui.  —  The  ascending  cau- 
dices  a  foot  long,  clothed  at  tlie  summit  with  densely  imbricated  ovate- 
lanceolate  acuminate  setigerous-dentate  stipules.  Leaves  clostered 
at  the  ^pez  of  the  caudex.  Scape  3-8  inches  long,  bearing  two 
bracts  about  the  middle.  Pedicels  umbellate  from  the  beacted  summit 
of  the  scape.  Petals  dark  blae,  the  lower  one  Teiy  broadly  short* 
saccate.   (11  &  B.  432.) 

12.  Viola  CHAUissoNiAirA,  Ging.  in  Linnaa,  1»  p.  408;  Gray,  L  e. 
p.  86.  V.  iraekiHifoUa,  Ging.  L  c  p.  409.  (IC  A  B.  594;  Bemy, 
532.) 

18.  laoDBMDSiON  FTRiFOLiuir»  Gray,  Bot  S.  Paci£  EzpL  Exp. 
If  p.  98,  t»  8. 

14.  l80i>Bin>BiOH  LOireiFOLiuif,  Gray,  1.  c.  p.  95,  t  9. 

15.  IsODEKDRiOK  LAUEiFOLiUM.  Gray,  L  c  p.  96. 

Bixaeea. 

16.  Xyloj^ma  IIawaiknsk,  Seem.  Fl.  Yitiensis,  p.  7,  adnot.  (M. 
&  B.  206  i  Kemy,  536  i  KiUebraod;  Barclay,  1256.) 

PUiosporacete* 

17.  PiTTOSPOBUM  coNFSBTiPLOBinc  (Gray,  Bot  S.  Padf.  EzpL 
Exp.  1,  p.  232,  t  19):  foliis  crasse  coriaceis  obovatis  supra  glabris 
Bubtas  ramisque  novellis  lanato-tomenCosis  $  umbefla  terminal!  subses- 

bili  confertiflora ;  calyce  quinquesepalo  majusculo  pedicellisqne  tomen* 

tosisi^imis,  sepalis  orbiculatis  obtusis  pelalis  duplo  brevioribus  ;  stamini- 
bus  tuV>o  petalorum  suha-qiulongis  ;  antheris  oblongis  ;  ovario  tomento-o 
stylo  requilongoi  stigmale  simplici  truncate;  capsula  tuberculato-ru- 
go^^a;  gf'minibu?  ruf;ulo=;if. 

Var. /3.  foliis  subtus  aurr\to-;ornf'ntofii« ;  calycis  lobi-«  nn^^^ustioribu*. 
—  P.  Urmmahoidu,  var.     Gray,  1.  o.  p.  231.  (M.  &  B.  337.) 
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18.  PmosPOBiiK  CAULiFLOBiiii  (sp.  DOT.) :  fidiis  AinpHs  ctum 
coriftoeis  oboTatb  vel  ebogiito-olxmitis  obtuniMimw  Insi  atteniiatts  supra 
glaberrimlB  tabtm  petkrfi^iie  novelliB  tomeDtoIc^is ;  pedDncnlis  secus 
caulem  infra  folia  brevissimis  paucifloris  cam  calyce  tomenf ulosis ;  sepa- 
lis  late  ovatis  petalb  quintuplo  brevioribus;  antheris  sagittatis ;  Ptylo 
ovai'io  tomentoso  triple  breviore ;  stigmate  bilubo  ;  seminibus  leviter  in- 
gulosis.  —  Kaiihi  Mouuiain^,  Oahu.  —  A  tree,  30  feet  or  more  higb,  vviih 
a  trunk  8  or  10  iuchea  in  diatneter.  Leaves  from  3  to  8  inches  long,  by 
15  to  30  lines  wide.  Petiole  half  an  inch  to  an  inch  and  mon  in  Iriigthu 
Flowers  cream-colored  or  white,  6  lines  long,  bonje  far  below  tli'  Jpavea 
on  the  naked  stems.  Capsule  an  inch  in  diameter,  clothed  at  lirst  with  a 
fine  deciduous  toraentum.    Endocarp  orange-yellow.    (M.  &.  B.  601.) 

19.  PiTTOsrouuM  TERMiNALioiDEs  (Planchon,  in  Herb.  Hook.)  : 
foliis  coriaceis  oblongo-obovatis  obtusis  basi  attenuatis  subtus  (prajser- 
tim  junioribus)  cum  intlorescentia  brevissima  pauciflora  tomentosis, 
pube  Bsepius  ferruginea ;  pedunculU  MBpissime  axiUaribus ;  sepalis 
crassis  ovalibus  petalis  quintuplo  breTioribus ;  staouiubus  petalis  plus 
dimidio  brevioribus ;  antheris  sagittatis ;  ovario  tomentoso  stylo  sequi* 
loDgp;  stigmate  simplici;  capsula  tomentulosa  fere  lievi ;  seminibus 
6cabn»-rog08i8.<^6ra7,  L  c.  p.  231  (a).  P.  glabrwn,  PutterL  Syn. 
Pittosp^  p.  11  j  pro  parte,  non  Hc»ok.  &  Anu  (M.  &  B.  313.) 

20.  PiTTOSPORTTX  flPATHULATUH  (sp.  DOT.):  foliis  teouiter  ooria- 
oeis  spathulatis  Tel  eoneal(H»bloDgis  apioe  rotandato  none  apieulatis 
lamisque  gbberrimis ;  pedunculia  tomentulosis  brevibos  axiUaribus  vel 
infra  folia  3-7-flori8;  sepalis  late  ovatis  obtusis;  staminibus  petalis 
plus  dimidio  brevioribus;  antberis  sagittatis;  ovario  tomentoao  s^b 
ttquilongo;  stigmate  capitate;  capsola  glabra  fere  lie vi;  seminibus  la vi- 
bu8.-~Kaa]a  Mountains,  Oahu.— P.  UrmnaUoidet^  var.?  Gray, 
L  e. —  A  small  tree,  15  or  SO  feet  high.  Leaves  8  or  4  inches  long^ 
by  1  to  1 J  wide.  Petiole  very  short  Flowers  white  or  cream-colored, 
5  lines  long.   Capsule  nearly  smooth.   (M.  &  B.  602;  Bemy,  572.) 

21.  PmrOBPOBCM  olabbvh  (HooIk.  ^  Am.  Bot.  Beech.  Yoy.  p.  100, 
viz  PutterL  Pittosp.) :  undique  glabrum ;  fdiis  tenuitor  coriaoeis  cune- 
alo-oblongis  oblaneeohtisve  sabacuminalis,  venulis  minus  reticulatis; 
peduneulis  brevibus  terminalibus  sen  axiDilribus  subracemo80-5-d-flo* 
ris ;  sepalis  ovatis  acutis  petalis  quadruplo  brevioribus ;  staminibus 
tnbum  petalonim  subsequantibus ;  antheris  oblongis;  stylo  ovario  glubro 
.  bis  longiore ;  stigmate  truncato ;  capsula  globosa  tuberculato-rugosa. — 

Gray,  Lap.  (M.  &  B.  203.) 
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92.  PirrosPORlJif  ACUMiKATtrM  (sp.  dot.):  foliis  chartaceis  ob- 

lanceolalis  acutninatis  ji^laberrimis  ;  pedunculis  axillaribus  p:rarillimi8 
petioluiu  h'i6  BuperaaLibas  coryniboso-t}  -  S-iloris  ;  sepali>s  bi  acleisque 
anguiitissiiiiis  subulati?^  staminibus  petalis  plus  dkmidio  brevioribus; 
antheriB  sagittatis  ;  totylo  gracili  ovario  tomentoso  longiore;  stigmate 
capitato ;  capsula  M oliosa  toraeEito>:i  tuberculato-mgosa.  —  On  the 
mouaiains  above  Waimea,  Kauai,  3,U00  feet,  —  A  small  tree,  15  or  20 
feet  hi^h  :  branches  slender.  Leaves  3  to  6  inches  Ii)nL^  Ci  to  20  lines 
wide.  Petioles  about  lialf  an  inch  long.  Peduncle'?  10  to  21)  lines  long. 
Bracts  and  sepals  a  line  and  a  half  long.  Flowers  about  5  linea  loog. 
Capsule  much  tuberculate-zoughened.    (M.  &  B.  603.) 

Caryophyttacem. 

28.  SiLENE  8TRUTnioLon>E8,  Graj,  Bot.  S.  Pad£  £xpL  Exp.  1, 
p.  109,  L  10.    (M.  &  B.  312.) 

24.  SiLENE  LANCEOLATA,  Gray,  L  c.  p.  Ill,  L  10. 

ScmcDBA,  Okam,  el  SdHt^L,  dor*  Gm,  meiuL* 

-  Calyx  quinquepartitus,  penisteiu.  Corolla  onlla.  Staminodia  sub* 
petaloidea  5,  bjalina,  sepalis  opposite.  Stamina  ferdliJi  10,  imo  caljei 
inserta,  quinque  sepalis  oppoatta  cam  bad  Btaminodionim  aocreta,  quia- 
que  altema  breviora.  Styli  fiUformi  8,  rarius  4*- 5 -7.   OTarium  uni- 

'  *  Sivoma.— Bqirlnted  fkom  tlie  Ffeooeed.  Boat  Soe.  Nat  BkL,  YoL  X.,  1M6. 

f  SmOHiaMA.  FilsaMQta  capQIaria.  S^U  s,  laKas  4-5,  Intaf  itiginatoii.— 
Hotm  pari,  ^ynotdM-eongaitl     eflW  paaicnUti. 

•  Faoienla deliqaoMtM,  dAua:  tepala aenmiaaia:  Iblla nnlMrria. 
Btamiaodiai^iMbiflda:  ttlaiMnta  loage  axMtta. 
1.  8.  KoTTAUii,  Boak, 
S.  8.  i»irVQaA,  On^, 

Staoiiaodia  laaoBolaCiy  arnwiltiita  *  HUnnwrti  odjw  bMrlont 

3.  S.  Axnraoikifua,  ^  mm.  • 

4.  S.  STBLLABI0IDE8,  tp.  NOV. 

•  *  Pan icnl a  contracts,  lamoM^deliiiaatoens:  folia  triaerfia. 

5.  S.  Menziesii,  Hook. 

6.  8.  HOOKEBI,  Gray. 

*  •  *  Fanicala  tbyrsoidea,  contracta,  interropta :  foUa  amnenria. 
4->  Staainodia apioe  bifida:  filanenta  looge  exserta. 

7.  8.  LMUBxmiVA,  CAna.  «C  SMtAL 

8.  8.  anaoouDTA,  Qnff, 

4.  4-  Stamiaodia apios bifida:  filaaeala  obItos  braviora. 

9.  8.  BSHTi,  ip.  aoR 
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locolare;  ovulis  plurimi?!  rolumrlln^  cpntrali  affixis.  Capiula  trivalvis, 
raro  4 -  5  -  7-valvis.  SnTiinu  piurima,  estropliiolata.  Embryo  annu- 
laris, aUmmen  fariiiaceuiii  cingens.  —  Suffrutices  vel  herbre  perennes, 
Sandwiccn^e?,  oppo^ififolii,  exstipulati  ;  cjmulis  thyr:$oideo-cong€!Sti8 
vel  effuse  paniculatis,  raro  cjina  pauci flora. 

25.  ScHiKDKA  NuTTALLii.  Hook.  Ic  PI.  t.  f»49,  650;  Gray,  1.  c  p. 
1S7.    Eucladm  suffnUicosus^  ^\xii.  in  herb.  Hook.  (Remy,  547.) 

20).  SCHIEDEA  DIFFUSA,  Gray,!,  c.  p.  138,  t.  11.  (Hcmy,  546.) 

27.  Scnrr.DEA  ami'Lexicaulis  (H.  Mann,  in  Proci-ed.  "Host.  Soc. 
Nat.  HisU  vol.  10,  p.  310,  Apr.  1866):  suftniticosa ;  foliis  oblongo- 
linearibus  obtusis  mocrooatis  uninerviis  basi  lata  auricuiata  amplexi- 
cnulibus;  ponicala  ramosissima  patentisi^inia ;  pedioellis  minuUfiftime 
hirsutis ;  ftepalis  ovato-Ianceolatis  acuminatis  scario80*fibriUofio-margi- 
natis  hispidulis  enerviis  capsula  3-valvi  patillo  lorifiinribns ;  Ptaminodiia 
lanceolatis  apice  attenuato  integ(  rrlnn>;  filamentis  brevibus;  semioibas 
IsBvibus.  —  "  Kauai  or  Niihaa."  —  Leaves  obloog-Unear  from  a  wide 
aoricaiate  and  clasping  baae,  one-nerred,  obtase,  mucrooate,  about  2 
inches  long,  and  5-6  lines  wide.  Panicle  componndy  diffusely  spread- 
logy  bracted,  about  a  foot  long^  its  joonger  parts  and  the  calyx  minutely 
hirsute.  Pedicels  capillary,  4-8  lines  long.  Calyx  S  lines  lon^ 
sepals  ovate-laneeolate,  acuminate,  with  searious  and  fibrillose  nwiigins. 
Staminodia  lanceolate,  with  an  entire  attenuated  apex.  Stamens  shorter 
than  the  calyx.  Capsule  few-seeded,  nearly  equalling  the  calyx  in 
leoglh,  splitting  into  8  yalTCs.  Seeds  smooth.   (Bemy,  548^.) 

88.  ScBiBDBA  8TBLLAXI01DK8  (H.  Mann,  L  c  p.  810):  cattle  hasi 
suffmtiooao  ramoslssimo;  foliis  spathnlato-linearibus  obtusis  mueronatis 
emai|;inatisTeuniner7tis,  jnnioribus  basi  attenuata  hirsnto-ciliatis ;  pa^ 
niculaeffusa  gradli;  pedicelUs  primnm  pubescentibus;  sepalis  attoia- 
ato-lanoeolatis  enervits  capsula  8-Talvi  pauUo  longicnibosi  staminodiis 
laneeolatis  apice  attenuato  integemmlsj  filamentis  brevibus;  semlni- 
bns  rugulosis.— On  the  mountains  above  Waimea,  Kauai.  —  Bushy 
and  very  much  branched  from  a  sufiroticose  base.   Finely  hirsute  in 


•  •  •  •  Thyrsus  globosas,  none  tripartitiu :  folia  tripli  -  quintopli-ncrvlA :  sta- 
mioodiaiotcgrs  obtoaa:  fllauMSta  breviwlma. 

10.  8.  eiAaosA,  4>.  aov. 

i  NoraosoBiSDEA.  Filaraenta  complonata  sabakta.  StyU  7,  undiqne  ttigOM. 
tOftL  (tominodia  Integra,  obtosa,  broTiMinm:  filameDta  caljcs  bnvion.— 
Tlores  pro  genere  maximi,  pcrpaod,  MfMdb  •ubpetaloideis. 

11.  S.  y lacosA  tp.  nov. 
VOL.  VII.  SiO 
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the  ftxHi  of  the  leaves  and  on  the  inflorescence.  Leaves  nmammB, 

Bmall,  8pnthulate-lin(*ar,  entire  at  the  obtuse  apex  nml  mucronate,  or 
alightly  notched,  one-nerved,  taperintr  at  the  hirsiite-ciliate  bnsr  into  a 
very  short  petioh-.  i^anicle  comp*  nu  i,  diHusfly  branelitd,  br!\ct«fd. 
Calyx  2  lines  long,  the  sepals  lanctMjtlaU',  acuminate,  raflier  thick,  nar- 
rowly «eanon'«-mfirgiTiefl,  InuL'^T  than  the  S-valved  cajmule.  Stamino- 
diu,  stamens,  ete.,  a.s  in  S.  ampiexicauiis.  Seeds  few,  tuberculaie- 
roughened.    (M.  &c  H.  59").) 

29.  ScHiEDEA  Mknziesii,  Hook.  Ic  PI.  foL  649,  adnoL 

30.  ScHiBDBA  UoOKEBi,  G»7»  L  c.  p.  133,  adnot. 

81.  ScmEDEA  LIGU9TRINA,  Cham.  &  Schlechf.  in  Linnsa,  1,  p.  46; 
FenzU  m  EndL  Atakt.  Bot.  t  14,  &  Aim.  Weiiu  Mas.  2,  p.  27a; 
Qnjf  L  c  p.  158.  PorttUanOf  Hook.  S  Am,  Bot  Beech.  Voy.  p. 
m   (M.  &  B.  578.) 

82.  SOHIBDBA  BFBKOVLlKAy  GtBJ,  L  C  1  1L    (M.  &  B.  842.) 

88.  ScaiBDSA  Bbmyi  (H.  Mann,  L  &  p.  810):  soflTratiooBa;  foUis 
iaferioribos  angiutato-lmearibiiB  oninervus  fasctcnlatis,  Mperioribtu 
BtthuUtis ;  panicula  thyrBoiclea  ooatrada  e  <7nitilis  brevifaos  pnberulis 
eompoeitis ;  sepalis  ovatis  obtods  plorinerviia  eapsnbun  superanribus ; 
staiuinodiii4  apioe  bifldis  $  filamentis  brevibus ;  geniinibus  fere  leevibus. 

Molukai.  —  Leaves  very  nanowly  lincai,  2-3  inches  long,  a  line 
wide,  wiili  smaller  one>  often  fascicled  in  their  axils.  Inflon'scence  a 
▼ery  much  crowded  thyr.su<,  minutrly  jnjlM'>.o(>nt.  Sepals  ovuh-,  nhtu'ie, 
many-nervf'd.  Stamln(»<lia  short,  hifid  at  the  upex.  Stamen-?  sliort, 
of  about  the  length  ot  tlie  stmiiiiodia.  Ovnry  ovoid.  Styles  4-5, 
niihcr  long.  Cap««ule  ovoid,  shorter  thaa  the  calyx.  ^ced»  mimeroiis 
(3U  -  40),  ionall.    (Kemy,  551.) 

34.  ScniEDEA  OLOBOSA  (H.  Mann,  L  c.  p.  311)  :  humilis;  caalibns 
0  caodice  herbaceo  eractis  rimplicissimi^ ;  folik  inferioribtis  ofoovato- 
lanceolatiB  sessilibos  8-5-plinemks  raperioribns  angiutioribua  parvis 
tripli-nerviis  $  cfmaBt  plarifloribQS  in  caphohioi  termtnale  gbbosom 
raro  trifldom  longius  pedtsncolatum  arete  oongestis;  sepalis  ovatis 
obiosti  infra  medium  nervatia  capsala  ovato-lanoeolata  4-vaIvi  brovi* 
ortbus;  staminodiis  integerrimts  obtnsis  stamintbnsqiie  calyoe  2-d-plo 
brevioribos;  seminibus  pauds  rngolosis. — Oabu.  —  Herbaoeotn,  prui- 
nose-puberulent  on  the  upper  part  of  the  stem  and  on  the  inflorescence, 
otherwise  glabrons.  The  simple  branches  rising  from  tbe  base  a  span 
to  a  tool  high,  bearing  4  or  5  pairs  of  leaves.  The  lower  leaves  olx>- 
vate  lanceolate  from  a  narrowed  sessile  ba.^e,  M>uieMhut  ile^hy,  about 
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4  inrlies  lon«r,  and  an  iiu'li  w'ulc  or  less.  3-.)  nerved,  the  upper  diriiiii- 

1-  ii' d  into  «inall  siiliulate  bract-like  i]-nervi  d  leaver,  only  tliree  fourths 
oi  un  ineli  long,  and  a  line  and  a  half  wide.    The  upri'jlit  stein  bear- 

a  compact  <!lohose  thyrsn-i  of  an  inch  in  diameter  (rarely  with  two 
lateral  ones),  composed  of  nimn  rniw  irinny-flowered  short  rymMlp<?. 
Sepaln  ovate,  obtuse,  nerved  below  the  middle,  a  line  and  a  halt"  long, 
shorter  than  the  ovate-lanceolate  capsule.  Staminodia  very  short, 
blunt,  entire,  about  the  length  of  the  stamens.  Seeds  few,  hrge  for 
the    etiori,  and  tuberouUte-roughened.    (M.  &  B.  580 ;  Remy,  552.) 

35*  ScuiEDEA  TISCOSA  (H.  Mann,  1.  c.  311 ) :  decumbent,  <>uffru« 
ticof^a,  ghindoloso-pubescens ;  ramis  adsurgentibuA  foliosis  apiee  laxc 

2-  ^floribu8|  folits  breTiter  obbngia  ntrioqne  acutissimis  petiolatia 
trinenratii  demum  glabratis ; .  sepalis  OTsdt  acamtoatis  plariQerviis 
eapanlam  T-Talvem  snpetantibtis ;  SlamentiB  ealyce  brevioribua  stamino- 
dia late  orata  dbtuaa  8-plo  soperandbuB,  iis  stamiiiodioriim  oppoaitb 
latioribaflj  eeminibas  plarim»  taberculnto-rogaloriflu — At  three  libou- 
eand  feet  elevatioQ,  on  tbe  mountains  of  Waimea,  Eaoai.— This  species 
difBen  so  entirely  m  its  aspect  from  the  rest  of  the  genns,  in  its  almost 
tnuling  manner  of  growth,  and  in  its  peculiarly  nerved  leaves  and 
large  flowers  (nearly  half  an  inch  long,  forming  a  oompararively  simple 
cyme),  as  to  form  quite  a  distinct  section.  Plant  sufihidoose,  decum> 
bent  and  spreading  with  branches  2  or  8  feet  long,  sending  up  suberect 
flowering  steraH  8  to  12  inches  high.  Whole  plant  covered  with  a 
glandular  pubescence,  which  i:^  viscous,  especially  on  the  peduncles  and 
pedicels.  Leaves  1^- If  inches  long,  4-5  lines  wide,  evenly  taper- 
ing at  each  end  to  a  ^rp  point,  below  into  a  mai*gined  petiole  2  lines 
long,  becoming  glabrate  on  the  upper  surface  with  age,  nerved  with 
three  well-marked  veins  running  from  the  bas<'  to  the  apex.  The 
peduncled  terminal  cymes,  composed  oi  2-0  flowers  on  pedicels  about 
6  lines  long,  arising  from  the  axils  of  small  (C  lines  lung  and  14  line 
wide)  floral  lenves.  The  pubescent  calyx  5  -  6  lines  long,  of  tive  siih- 
petaloid  ovate-ncnminate  many-nerved  .sepals,  wiiich  encIo.-.e  and  surpass 
in  lenjrtli  tl  *  ovate-lanceolate  7-valved  capsule.  Staminodia  widely 
ovate,  obni-e,  small  in  pro[H)rtion  to  the  s-ize  of  the  flower,  a  line  long 
and  nearly  as  wide  at  the  l)a>e.  Stamens  10;  tho-e  opposite  the  .sepals 
inserte  d  with  the  staminodia,  the  filaraents  dilated  .subulate ;  those 
nlteniatf  narrowly  subulate  and  a  little  shorter.  Styles  7,  short  at 
first  and  stigmatose  ;ill  roimd,  but  heeomiiig  longer  with  age.  Seed.'s 
borne  on  a  central  placenta,  very  numerous,  taberculate-roughened 
with  short  obtuse  points.   (M.  &  B.  579.) 
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Alsinidcndron,  //.  Mann. 

Calvx  quaflripartitu>,  se[)iili."=i  dccussatim  imbrirati^  ovalibus  «iib'-ar- 
nosw  albidis  etiaiu  sub  antlu'-i  wnniventibus,  raro  cum  quinto  miuiino 
intemo.  Petala  et  staminodia  nulla.  Stamina  10,  margin!  disci  tenu- 
issimae  basi  calycis  accreti  inserta :  tilamenta  filiformia :  antherae  line- 
ari-oblongix*,  utrinquc  etnarginata;.  Ovarium  uniloculare;  ovulis  plu- 
rimis  columellae  centrali  afiixis:  styli  4-7,  breviter  fiUformeSi  apioe 
intus  stigmatosi.   Capsula  4  -  polysperma.  Senuna  estrophio« 

lata.— Frutex  Sandwicensis,  oigyalu,  fere  glaber;  ramis  foHosis; 
foUis  oppositis  amplis  ovatis  ovalibiisqae  cospidato-acuminaUs  basi  in 
petiolum  subito  angustatb  eximie  trinervatis  subeveniis ;  cjmis  pluri- 
floribus  pedunculatia  ex  axtllia  saperioribuiy  floribuB  MibglobosU  in 
pediceUis  fllifbnnibut  pendnlis. 

86.  A.  TRINBRYE,  H.  MaDO^  L  c.  p.  812.— Eaala  Mottntaiii8»  Oahu, 
at  an  elevation  of  about  3,000  feet  Collected  probably  at  the  same 
Btatioo  hj  Dr.  HUlebrand,  in  fruit,  irhich  proves  to  be  capsular.  The 
generic  character  is  here  oorrected,  or  completed  in  this  respect,  from  a 
capsule  aeoi  from  Kew  herbarium  from  Dr.  Hillebrand*s  collection. 
(M.  db  B.  582.) 

Porlulacacecc. 

37.  Sesutium  pobtulacastkum.  Linn. ;  Gray,  L  c  p.  142.  (M.  de 
B.  107.) 

38.  PoRTULACA  viLLOSA,  Cham,  in  Linnsea,  6,  p.  565  ;  Walp. 
Rupert.  2,  p.  284;  Gray,  BoL  S.  Pacif.  Expl.  Exp.  1,  p.  110. 

39.  PoBTULiLCA.  SCLBROCABPA,  Gray,  1.  e.  p.  141.  (M.  &  B. 
840.) 

OuUi/eriB. 

40.  *  CAtoraTLi.u9i  INOPHTU.UM,  Linn.;  Gray,  Bot,  S.  Pacif. 
ExpL  Exp.  1,  p.  218.    (M.  db  B.  121 ;  Bemy,  564.) 

Ternstra'miacece, 

41.  EuKTA  Sandwicensis,  Gray,  Bot.  S.  Pacif.  Expl.  Exp.  1,  p. 
20d.    (M.  &  B.  524 ;  Bemy,  562.) 

Malvacecc. 

12.  GossTPiDM  TOMENTosuM,  Nutt.  ms8. ;  Seem.  Fl.  Vitiensis,  p. 
22  (1865).  G.  religiomm,  Gray,  Bol.  S.  Pacif.  Expl.  Exp.  1,  p.  179, 
non  Cavanilles.  G,  Sandvicense^  Pari.  Sp.  Coton.  p.  37.  t.  6.  £.  B, 
(1866).    (M.  &  B.  228 ;  Bemy,  567.) 
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43.  t  GosijTPiUM  KKT.iGTOSUM.  Linn.  Syst.  Nat.  ex  Seem.  Fl.  Vitien- 
sis,  p.  22.  adnot  (/.  Jjtu-lKnIt'Hsey  liuok.  t't  Arn.  Bot.  Beech.  Voy.  p.  60  » 
Gray,  1.  c.    G.  Tmtense,  Pai'l.  Sp.  Colon,  p.  ol),  t.  G.  f.  A. 

44.  GossTrii'M  DRTNARioiDBs,  Scuu).  FL  Yitieoau,  p.  22,  adoot. 
A  very  well  marked  species.    (Remy,  568?) 

45.  HiiiiscLs  TiLiACKUS,  Linn.;  Cav.  Diss.  3, t.55;  Gajrtn.  Fruct. 
t.  135;  DC.  Prodr.  1,  p.  454.  Paritium  tiliaceum^  Adr.  Juss.  in  St. 
Hil.  Fl.  Bras.  Mcr.  1,  p.  256;  Wigh^  Ic  PL  Ind.  Or.  t.  7 ;  Gray,  L  c. 
p.  178.    (M.  &  B.  86.) 

46.  HiHTscua  YouNGiANUS,  Gaud.  Bot  Voy.  Freyc.  p.  91  (abs. 
char.) ;  Hook.  &  Arn.  Bot.  Beech.  Voy.  p.  79 }  Giaj,  L  c.  p.  174.  (M. 
&  B.  598 ;  Bemy,  559, 561.) 

47.  Hibiscus  Bbackbniupqki,  Gray,  L  c  p.  175.   (Bemy,  660.) 

48.  Hibiscus  AfiKorriAitua,  Graj»  L  e.  p.  176.  K  Boiryanm, 
Hook.  A  Am.  Bot  Beech.  Voy.  p.  79,  bod  DC.   (M.  A  B.  580.) 

49.  Abutilon  nfCAKUH,  Don;  Gray,  L  c.  p.  168.  Sida  incanot 
Liak,  Enum.  Hort.  BeroL  2,  p.  204 ;  DCX  Pn)dr.  1,  p.  468. 

50.  Abutilon  Mbnsibsii,  Seem.  FL  YitteDsig,  p.  15,  adnoL 

51.  Sida  fallax,  Walp.  Beliq.  Meyen.  p.  806;  Gray,  L  c  p.  161. 
Sida  rohatdifoUa,  Hook.  &  Am.  Bot  Beech.  Voy.  p.  79,  noD  Gar. 
I^a  D^Uif  Gray,  I.  c.  p.  162.  Anoda  wata,  Meyen,  Btese,  2,  p.  139. 
(M.  &  B.  390, 247,  65 ;  Bemy,  554.) 

52.  Sida  Sbbtum,  Nutt  in  Herb.  Hook,  i  Gray,  L  c.  p.  163.  Sida 
roiundifoliaj  var.,  Hook.  &  Am.  Bot  Beech.  Voy.  p.  79. 

58.  Sida  JIcteniana,  Walpw  SeL  Meyen.  p.  307 ;  Gray,  L  c.  p. 
164.  Sida  tdmtfoltOj  Hook.  &  Am.  Bot  Beech,  Voy.  p.  79,  non  Gav. 
(M.  &  B.  31,  238  ;  Remy,  555,  558.) 

54.  t  Sida  ruombifolia,  Liiui. ;  Gray,  L  c.  p.  158.  (M.  &  B.  66; 
Remy,  556.) 

55.  t  ALvLVASTRUM  TKici'sriDATUM,  Gray,  Pk  Wright,  (in  Smith- 
soD.  CoDtrib.  3)  1,  p.  IG ;  Gray,  1.  c  p.  148.    (M.  &  B.  18.) 

SiereuHacetB, 

50*  Waltheria  Amkiucana,  Linn.:  Gray,  Bot.  S.  Pacif.  ExpL 
Exp.  1,  p.  189.     W.  Indica,  Linn.    (M.  <fc  B.  5;  Remy,  569.) 
57.  Waltiikiua  pykol.£POLIA.  Gray,  1.  c.  p.  IDO. 
57\t  GuAZUMA  XOMENTOBA,  H  B  E.,  wad  found  by  Mr.  Brigham. 
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JUiaceng. 

58.  ELiBOCARPUS  BTPiDUSt  Hook.  &  Am.  Bot  Beech.  Toy.  p.  110, 
t  24$  Gray,  BoL  S.  Pacif.  ExpL  Exp.  1,  p.  205.  Aythea  Hfda^ 
Endl ;  Walp.  Bepert.  1,  p»  865,  &  5,  p.  121.  (M.  &  B.  125 ;  Bemy, 
561.) 

59.  Tribulus  CI8T0IDES,  Linn. ;  Gray,  Bot  S.  Pacif.  Expl.  Exp. 
1,  p.  125.    (M.  &  B.  33 ;  Benu%  G27.) 

60.  GrEiUKIUK  MfTLnFLOBUM,  Gruj,  BoU  S.  Pacif.  £xpl.  Exp.  1, 
p.  811,  t.  29^ 

61.  Geranium  cuneatuuu  Hook.  To.  PI.  1. 198;  Gray,  1.  c.  p.  312, 
t.  29.  Var.  a.  MeNZiesil,  Hook.  1.  o.  .  (iray,  1.  c.  (M.  B.  307  ;  lir- 
niy,  628.)  Var.  ^.  hypolkucum,  Gray.  1.  c  (M.  &  B.  433.)  Vaj-.  y. 
HOLOLKUCUii,  Gray,  1.  c.    (M.  &  B.  429.) 

02.  Gf.ranium  ovatifolium.  Gray,  1.  c  p.  314,  t  30. 
Cu\.  Gi  RANiuM  ARBORECM,  Gray,  1.  c  p.  315,  t.  31. 
C4.t  02LAJ.18  CORNICCLATA,  Liiiii. ;  Gray,  1.  c  p.  320. 

65.  t  OxALiB  Hartiana,  Zucc  Oxal.  Nachtr.  p.  27.  (M.  &  B.  S7.) 

Rutacea:. 

66.  Pkt.ea  cluslbfolia.  Gray,  Bot.  S.  Pacif.  Expl.  Exp.  1,  p.  340, 
t.  85 ;  H.  Mann,  in  Proceed.  Bost.  Soc  Nat.  BRrt.  10,  p.  312.  Clusia 
sessiiii,  Hook.  &  Ara.  Bot.  Beech,  Voy.  p.  80,  noa  Forst.  (M.  ds  B. 
599.) 

67.  Pelba  SAPOTiBFOLiA  (H.  Kano,  1.  e^  p.  312) :  folus  (amplu 
chartaceis)  quaternatim  yerttcfltaHs  eiongnto-oblongifl  emargioatis  bun 
sabattenoatu  BUpra  glaberrimia  SDbtus  pnesArtim  ad  costam  pubeiioend- 
bus  crebre  penniiieiTtis  chaitaeeia  loagro«cale  petiolatis;  calycia  bbis 
late  ovatia  petalia  ovatia  brevioribun;  stylo  quadripardio  ovario  lon- 
giore;  capeula. . . .  —  Kauai,  in  the  Talleys  of  Eealta  and  Hanalei,  on 
the  windward  side  of  the  island.    (M.  &  B.  559.) 

68.  Pklka  ALRicuLiEFOLiA,  ,Gray,  1.  c.  p.  343,  t  36  ;  H.  Mann,  1. 
c  p.  313. 

60.  Pelea  Kavaiensis  ( II.  ^lann,  1.  c.  p.  313) :  foliiw  oTalihtts  <;npra 
glaberrimis  Hibtus  prasLMtiiu  ad  co-Jtam  vfluiino-villohis  pftiidMin ; 
floribus  in  axillis  solitariis  jxidlcellatis  parvi>;  calyci.-j  \oh\A  ovalo-roiun- 
dalid  petaiiti  ovatis  diinidio  brevioribus ;  stylo  ovario  glabro  aequilongo ; 
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capsoin  para  qtiadripartitft  glaberriiiub  EoiuS^  on  the  moanteiu 
abore  Wamiea»  at  the  elevation  of  thzea  thouiaod  feet — A  small  tiee» 
fiAeen  or  hrentj-  feet  high.    (M.  &  Br) 

70.  Pelba  amisata  (H.  Mniti,  L  &  p.  914) :  glabra ;  foliia  cbartSr 
oeia  olii]oiigi»  Mituia  petidbtia;  floribos  fa  aodlEs  aolataiiiB  nm  Unit 
▼el  ternts  brevkaune  pedicellatia ;  calyds  lolois  late  ovatiB  obtoms  petaBs 
ovatooblon^a  triplo  brevioribus ;  stylo  ovariam  bb  Boperantc  ;  capsula 
levitr  r  quadriloba.  —  Kaufll^  on  various  parts  of  the  island,  but  most 
abundant  iii  the  neighborhood  of  Ilanalei.    (M.  &  B.  557.) 

71.  Fia.KA  OBLONGU'OLIA,  Gray,  1.  c.  p.        ;  IL  ManD,  L  c  p. 

815.  (M.  &  B.  208,  235,  376,  600.) 

72.  Pelea  rotdndifolia,  Gray,  L  c  p.  344,  t.  37 ;  U.  Maun,  1.  c 
pw  815.    (M.  tk.  B.  209.) 

73.  Pelea  SANDWiCJiXsis,  Gray,  1.  c.  p.  345,  U  37 ;  H.  Mann,  1.  c. 
p.  315.  Brunelh'a  Sa7idu>icensu,  Gaud.  Bot.  Freyc.  Voy.  p.  93,  sine 
dei;cr.  ;  Hook.  <k  Arn,  Bot.  Beech.  Voy.  p.  80.    (Remy,  r»22.) 

74.  Pklka  voix'anica,  Gray,  L  c.  t.  38  ;  H.  Mann,  1.  c.  (M.  &c  B.) 

75.  Melicope  cinerka,  Gxay,  L  c.  p.  8^  t.  89 ;  H.  MaaUf  Lap. 

816.  (M.&B.  558.) 

76.  Meltcopk  barbigera.  Gray,  L  c.  p.  851,  U  89;  U.  Maaiiyl.  e. 
p.  3ir,.  (M.&B.560.) 

77.  Melicopr  8PATB1ILATA,  Gray,  L  e.  p.  3.'>2  ;  H.  Mann,  I.  c. 

78.  ;MKi.TcorF.  ELLiPTiCA,  Gray,  i  c.  p.  868  j  H.  Maan,  L  e.  p^ 

817.  (M.&B.d77.) 

Flatxdbsiia,  ff,  Mamu 

Flores  hermapliroditi.  CTalyx  qiiadri^epalus,  peiBistene,  imbricatitB ; 
Mpalis  rotondatlsy  extertoribus  roajaribns  interiora  ttstiTatione  indu- 
deotibue.  Petala  4,  Mtivatione  late  cinivolato-imbiicata  vel  coBToIuta, 
ampla,  oborata,  apice  recnrva.  Diaon  plaone,  leviter  4-1oImi9.  Sta- 
mina 8,  disico  inserta,  infra  medium  monadelpha ;  filamentis  nudis  ovnth 
sen  ovato-lanceolatis  cra.ssi-  ;  aiuhera^  sagitUita-,  facui  iiitcriori  intra 
apicem  lilainenti  adiiake.  Ovarium  4-partitum  :  Htylus  centralis :  stij^- 
niale  4-lobo :  uvula  in  lorulis  5.  atnphitroj>a.  Cocci  erecti,  omtiiuo 
discreti,  sub.-iiPTulenti,  abortu  sa^pii^sime  dispermi,  endocarpio  tenui 
cjirtilagineo.  Embryo  ....  — Arbujk'ula  SandwicengisJ,  fere  glabra, 
graveolen".  Folia  opjHi  ita.  ampla,  simplieia,  lanceolata  ve\  obovato- 
laneeolalu,  ubtusa  vel  acuminata,  pt^Liuhita.  Cyme  axillareij  pauci£ora, 
pediotiUid  2-bt-ttGteolatii>.    Floret  magni,  albi. 
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79.  PLATTDE81fA  CAMFANVLATA,  H.  MlUin,  L  &  p.  817. — OtSm, 

on  the  mountains  behind  Honolnlu,  at  middle  heigbto.— A  small  tree. 
Leaves  5  to  15  inches  long.   Flowers  an  ineh  long.   (M.  &  B.  94.) 

80.  Zamtboztlvm  Eayibmsb  (Gray,  1.  c  p.  854 ;  H.  Mann,  t  e. 
p.  818):  ''inennoi  glabrom;  foliis  aitemls  pinnatiB  8-5-fbliolatis; 
^olis  ooriaceis  ovalihus  intcgerrimis  hand  punctatis ;  panieulis  axil- 
larlbas  oompositis;  fimctibas  stipitatis**; — floribus  tetrameiis;  calyeia 
lobis  OTato-sobulatis  petalis  fl.  raase.  lanceolatis  triple,  fl.  fcsm.  linear!* 
ligulatis  quadrupio  bievioribus  ;  anfheris  ovalibus ;  ovario  solitario.  — 
Kauai.  Hawaii.  — The  fruit  has  been  described  from  the  specimens  of 
the  South  Pacific  Exploring  Expedition.  I  have  described  the  flowers 
from  a  specimen,  probably  of  the  same  species,  collected  on  Hawaii  by 
Bemj,  but  didei mg  in  the  thinner  texture  of  the  leaves,  which  appear 
with  the  flowers.  Caljx  four-iobed  ;  the  lubes  ovate-subulate,  about 
three  fourth-;  of  a  line  long,  in  the  male  Howera  thrice  shorter  tlian  the 
lanceolate  pelaLj :  alaraens  four,  a  line  in  length  ;  filaments  capillary ; 
anthers  oval.  In  the  female  tlower  the  sepals  are  four  times  shorter 
than  the  linear-ligulate  petals,  which  are  imbricated  in  jiestivation  ; 
stameus  reduced  to  four  glands;  ovary  unilocular,  stipitate;  stigma 
globular.    (Remy,  Gl  1.) 

81.  Zantiioxylum  Maviense  (il.  Mann,  1.  c.  p.  319):  inerme, 
pube  tenuiter  velutina  cinereum ;  foliis  alternis  n-foliolatia ;  foliolis 
eoriaceis  ovalihus  (lateralibus  basi  hinc  excisa  valde  insqutlateris) 
integerrimis  hand  punctatis ;  paniculis  axillaribus ;  ooccis  solitariis 
estipitatis  lunulato-ovoideis;  — MauL— The  specimen  is  apparently  from 
an  onarmed  tree,  bearing  mature  fruit  only  ;  it  is  cinereous  with  a  fine 
vdatinous  pabescoice,  especially  on  the  under  surface  of  the  alternate 
trifoliokte  leaves.  Petioles  fifteen  to  twenty  lines  long.  Leaflets 
ovate,  troncated  at  the  base ;  the  two  lateral  ones  unequal,  the  upper 
base  being  three  lines  shorter  than  the  lower,  two  to  two  and  a  half 
mches  long  bj  fifteen  to  twen^  lines  wide.  Fanide  several-flowered. 
Osrpel  solitaijt  estipttate,  four  to  five  lines  long,  lonolate-ovoid,  becom- 
ing two-valved ;  the  eodocarp  adnata.  Seed  solitary,  filling  the  cell. 
Known  only  from  Bemy's  oollection.   (Bemy,  615.) 

82.  Zamthoxtlcii  (Blackbubkia)  dipbtalvii  (H.  Mann,  L  c  p. 
819) :  inerme,  glabrum ;  foliis  alternis  8  -  9-folio1atis ;  ibliolis  eoriaceis 
oblongts  vel  ovatis  Integerrimis  punctatis;  paniculis  floram  steritium 
compositis ;  petafis  2  ovalibus  crassissimis  SBstivatione  valvatis  calyce 
4-dentato  quadruplo  longioribus;  antheris  oblongis:'*  floras  fertiles 
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fivetiuqne  ignotL— Oabn?«  A  tiee  thoat  tbiitj  ftet  high,  entirely  gU- 
broos.  The  spedinais  InniiBh  immature  eterUe  flowers.  Leayes  alters 
nate^  8  -  S-foUolate,  petioled.  Leaflets  two  lo  four  inchee  long  bj  aeTen 
to  twenfj  lioee  wide,  obloog  or  obloog-ovate,  obtuse,  eoriaoeoua,  putio- 
tate,  pimiately  ydned,  entire,  equal  at  the  base,  and  with  one  or  two 
small  (three  to  nine  lines  long)  ibliar  bodies  arising  from  just  below 
the  lower  leaflets^  whidi,  were  it  not  for  their  anomalous  positiimi 
night  be  likened  to  large  stipules.  Paoides  axillary  or  termmal» 
cymoselj  many^Iowered,  with  a  very  thick  and  nodose  peduncle  and 
axis.  Calyx  smal],  less  than  a  line  long,  fonr-lobed.  Petals  only  two, 
oval,  Talrate  in  lestiTation  and  remarkably  thid^,  in  the  bud  three  or 
lour  Hues  long,  probably  caducous.  Stamens  four ;  filaments  short,  sub- 
ulate ;  antbers  oblong.    (Collected  only  by  Hillebrand.) 

IHctnete, 

83.  Btbomia  SAimmCKNiia,  EndL  in  Ann.  Wdn.  Mus.  1,  p.  184, 
&  6ea.  PL  p.  1098$  Gray,  Bot  S.  Padf.  ExpL  Exp.  1,  p.  296,  t.  26. 
Jlexf  anomala,  Hook.  &  Am.  Bot  Beech.  Yoy.  p.  Ill,  t.  25.  (M.  & 
B.  205 ;  Remy,  578.) 

Celastracecs, 

84.  Perrottetia  Sandwicensis,  Gray,  Bot  S.  Padfl  ExpL  Exp. 
1,  p.  291,  t.  24.   (M.  &  B.  98 ;  Bemy,  575,  576.) 

lUianuiacea:. 

85.  COLURRINA  AsiATiCA,  Brongn.  Rhara.  in  Ann.  Sci.  Nat.  10,  p. 
3G8  ;  Guillem.  Zcph.  Tait.  p.  68.  Ceanothm  AiioHcuSj  Linn. ;  Cav. 
Ic  5,  t.  440  ;  DC.  Prodr.  2,  p.  30.  C.  capsularit,  FanL  Prodr.  FL 
Ids.  Aust.  p.  18.    (Bemy,  580 ;  W.  T.  Brigham.) 

86.  CoLUBRmA  0PP08XTI70UA  (Broogn.  in  Herb.  Gray) :  glabra, 
inermis  j  fdiis  oppositis  oblongo-ovatis  v.  ovalibus  integerrimis  coriaceis 
penainervns cymis  petido  sobaequilongis. — At  once  distinguished  by 
its  oppodte  entire  leaves.   (Remj,  581 ;  Ilillebrand,  128.) 

67.  Alpditokia  excelsa,  Riessek,  in  Endl,  Gen.;  Benth.  FL  Aust. 
1,  p.  414^  A,  si^plmdet,  Gray,  Bot.  S.  Pacif.  Expl.  Exp.  1,  p.  278,  t 
22.  A,JfmgMdet,  Giay,  L  c  p.  280,  t  22.  Oolubrina  exeeUa^  Fenil 
in  Httgel,  Enom.  20.  J^iiqfpkut  ptnnadtrraidtMf  Fensl,  L  c.  J^anmut 
gvqphoidett  SoL  in  Font.  Prodr.  Ins.  Aust.  p.  90,  no.  510  (absq. 
char.) ;  Spreng.  Syst.  1,  p^  768 ;  DC  Prodr.  2,  p.  27.  OBonothus 
detUbaiui,  Diyand.  mas.  in  Herb.  Mus.  Brit   Su^^pkoida  arffoUea, 
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SoL  Prim.  JFL  Paeif.  p.  378.  Pomaderm  gisj/phoides.  Hook.  &  Am. 
Bot  Beech.  Yof.  p.  61.  £kammm  meoniiy  Bozb. ;  Spreog.  SjsL  Yeg. 
Car.  PoBt  p.  86  ?  fide  spec  Hort  Gde.   (Remy,  682, 688, 684.) 

88.  G0UA2IIA,  V111FOLIA9  Qraff  L  4v  p.  288. 

89.  GtouASU.  OBBiom.ABi8  (Walp.  BeL  Meyen.  p.  828) :  laiais 
ereetiB  decumbenliiNis  cum  ioflofesoentiii  eericeo-pabesoendbus  t«1 
glabrotb ;  foliis  orbieobitia  eea  oblongis  iDtegerrimiB  coriooeis  peani- 
nenriis ;  cjmolis  axilhuibns  oonfertis  petiolmii  baud  supenintibiu ;  frno* 
tibus  crosae  alatis.  —  Gray,  L  c  p.  284.  G*  tHteffrt/olia^  Meyen, 
Riesc,  2,  p.  15G.  non  Lam.  (M.  &,  B.  344.)  Var.  j8.  pedanculit 
gracillimis  folio  longe  pctiulato  paullo  breTioribus.    (Remy,  086.) 

Sapindaeem, 

90.  Dodovmjl  TI8CO8A,  Linn.  Mant  p.  288 ;  Gray,  Bot  S.  Paeif. 

Expl.  Exp.  1,  p.  260  ;  Seem.  Fl.  Vitiensis,  p.  49.    D.  gpathulaia, 

Siniiii,  111  Rees,  CycL  no.  2  ;  Gray,  i.  c.  p.  2G1.  (M.  &  B.  308,  239, 
410  pro  parte.) 

91.  DoDON.KA  ERiocARPA,  Smith,  in  Ktcs,  CycL;  Gray,  1.  c  p. 
261.    (^r.     B.  110  pro  parte  ;  Remy,  570.) 

92.  *  Cahuiusi'ermum  UAhiCA,CABVUfhinn^Yar.C.microcarptim, 
UBK.   (M.&B.  380.) 

Anaeardiacea, 

93.  Rhus  bemialatum,  Monv  in  Comm.  Gcett  1784,     in  Linn. 

Syst.  Veg.  ed.  14.  Jt,  SandwicemiSf  Gray,  iu  BoL  S.  Bacif.  ExpL 
Exp.  1,  p.  369.    (M.  «S&  B.  112.) 

CoftnarctcecB. 

94.  ComrABUS  f  KATAfBirsn  (sp.  nov.) :  arborea,  glaber ;  fbliis 

nunc  palmato-  nunc  pinnato-3-6-foHol.itis  ;  lolioli:*  cnisse  coriaceis  ova- 
libus  seu  obovatis  venis  subtus  proiuiimlis  transverse  costuLis,  terminali 
saipe  basi  iiuipquali,  latemlibua  plerumque  parvis  ciifformibu?  margine 
revolutis  (an  monstruosis  r)  ;  pedunculo  paucifloro  opp  j  itif  >liu  ;  sepalis 
4  minutis  incra— al i->  ;  folllculo  obovalo  lijrnesicente  glabro  Mib-tipltato  ; 
pemine  a{rt>-niu(io  exai'iiiato  ioculum  implcnte,  testa  crassa  Crustacea; 
radicula  eupera.  —  Mountains  above  Waimea,  Kauai,  3000  feet, — A 
tree,  25  or  30  feet  high,  and  glabrous  throughout  Leaves  palmately 
or  pinnateij  3-5-foUolate :  leaflets  3-5  inches  long,  2-3  wide,  tbe 
upper  sur&oe  punctuated  with  black  dots.  The  reticulations  are  mncb 
imbedded^  and  tberefore  not  verj  coospicuoua;  the  two  lower  and 
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lateral  leaflets  arc  very  small,  about  an  meii  iotig,  and  with  the  mar- 
gins strongly  revolute  (perhaps  a  diseased  state?).  PedunckM  oppo- 
site the  leaves,  three  to  fnur  inches  long,  and  few-  (to  8?)  llowered. 
As  the  specimens  an  ..niy  in  fruit  the  flowers  are  unknown,  but  the 
four  very  small  and  thick  persistent  sepals  appear  to  have  been  slightly 
imbricated,  and  about  a  line  long.  Follicle  quite  woody,  an  inch  longy 
and  entirely  filled  by  the  very  bard  black  seed,  wbicb  seems  to  be  in- 
leited  along  the  whole  ventral  suture^  and  is  entirely  without  an  arillus ! 
Cotyledons  thick  and  fleshy,  plano-convex.  Radicle  short,  indoded, 
•aperior*  -xi-Ooly  a  single  tree  seen.   (M.  &  B.  581.) 

Leguminosig, 

95.t  Cbotalabi^  Assaxica,  Benth.,  in  Hook.  Lond.  Jouni*  Hot.  2, 
p.  481.  (]ht&B.62.) 
9&*  Cbotalabia  SBBtCBA,  Retsf.;  W.  A  Arn.  Frodr.  1,  p.  186. 

97. t  CnoTALABiA  LONOiBOSTBATA,  Hook.  &  Atb.  Bot  Boecfa. 
Voy.  p.  285.    (W.  T.  Brigham.) 

98. t  IMDIG07SBA  Anil,  Lino.   (IL  &  B.  4) 

99. *  TepSBoaiA  ptscatoria,  Pen.;  Quill.  Zeph.  Tait.  p.  62; 
Gray,  Bot.  S.  Pacif.  Expl.  Exp.  1,  p.  407.    (M.  &  B.  61.) 

100.  Sesbama  tomkntosa,  Hook,  Arn.  liot.  Beech.  Voy.  p. 
286,  excl.  loco  n.it  ili.  A^ati  tomentom,  Nutt.  in  Herb.  Hook.;  Gray, 
L  c  p.  409.    (lleiny,  654,  655  ;  W.  T.  Brigijam.) 

101.  *  Sf.sbania  grandifloua,  I'oir.  Diet.  7,  p.  127.  Agafi  grandi' 
fora,  De>v.  Jour.  Bot.    A.  corcinca,  Desv.  1.  e.     (M.  &  B.  589.) 

102.  Desmodium  Sanuwicensk,  E.  Meyer,  Ind.  8em,  Ilort.  Regio- 
mont.  1850,  &  in  Linnsea,  24,  p.  230;  Gray,  L  c  p.  433.— This  has 
very  mnch  the  aspect  of  an  introduced  plant,  as  it  is  generally  Bup> 
posed  to  be,  by  the  residents.         c^l^  B.  26 ;  Bemy,  657.) 

108.*  Desmodidx  TBiFLOBini,  DC.  Frodr.  2,  p.  884 ;  Gray,  L  e. 
p.  482.   (M.  &  B.  115 ;  Remy,  658.) 

104.  YiOf A MBNZiBsn,  Sprang.  Syst.  Yeg.  8,  p.  267 ;  Gray, Lap. 
420.  K9nmdt[|flNv,Sniith,inRee8,CycLD0.7.  (Bemy,  666.) 

105.  Ebttbbixa  honospsbua,  Gatid.  Bot  Freyc.  Voy.  p.  486,  t. 
114;  Hook.  &  Arn.  L  c.  p.  81 ;  Gray,  1.  c  p.  444.   (M.  &  B.  894) 

106.  Stbonqtlodok  luoidum,  Seem.  FL  Vitien8i:<,  p.  61.  Ghf- 
cine  lucidoy  Forst  Flodr.  n.  272.  JSAyiurAon'a  Uunda,  DC.  Prodr.  2, 
p.  387.  Strongylodon  rubers  Vogel,  in  Linn  sea,  10,  p.  585  ;  Gray, 
L  c.  p.  44  G,  t.  48.  Mucuna  aUtmma,  Hook.  &.  Aru.  liot.  Beech.  Voy. 
p.  81,  non  alior.    (M.  6^  B.  134  ;  Kemy,  672.) 
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107.  MuciJHA  oiOANTBA,  DC.  Pkodr.  %  p.  405 ;  Ooill.  Zepb.  Tait 
p.  63 ;  Gray,  I.  o.  p.  442 ;  Seem.  FL  Vidensis,  p.  59.   (Remy,  670.) 

108.  MucuKA  ITRKKS,  DC.  Piodr.  2,  p.  405 ;  Gray,  L  c  p.  448. 
DoHehot  vreiUf  Iain.   (M.  A  B.  395.) 

109.  DiocLBA  yiOLAOBA,  Ifait.;  BentH.  in  Ann.  Wies.  Mas.  2,  p. 
183  s  Gray,  L  c  p.  439 ;  Seen.  FL  Yitiensia,  p.  57.    ( Remj,  673.) 

110.  Canatalia  galvata*  Grand.  Bot.  Fieyc.  Voy.  p.  486,  adn. ; 
Gray,  L  e.  p.  441 ;  Vogel,  in  Linmea,  10,  p.  584.  Jkiiehn  gaUatut, 
Gaad.  L  c  p.  486,  t  115.  (kmopoUa  Gandichaudii,  Endl.  Syn.  Fl. 
Ins.  AoBt  in  Ann.  Wein.  Mas.  1,  p.  186.  Var.  ^.  luiu: scf.ns, 
Gray,  1-  c.  p.  441.  C.  pubescent,  Hook.  &  Arn.  Bot.  Beocli.  Voy.  p.  81 ; 
Vogcl,  in  Luiiiiiu,  lU.  p.  584.    (M.  »t  B.        ;  Hcmy,  GC4.) 

111.  *  PuASEOLU3  Trdxillensis,  11  B  K.  Nov.  Gen.  Am.  6,  p. 
451.  P.  Ottmminffi'i,  Benth.  Comm.  Leguni.  (in  Ann.  Wcin.  Mus.)  p» 
75.  P.  amanus,  Sol.  in  For-it.  Prodr.  Ina.  Aust.  no.  553,  ab>.  char. 
P.  rostrafuSt  WalL  PL  Asiat.  liar.  1,  p.  50,  t.  63.  (iicmy,  G74,  foiiiii 
angustis.) 

112.  *  Phaseolus  semierectus,  Lino. ;  Jacq.  Ic.  Kar.  L558*  (M. 

&  B.  47.) 

113.  ViGN.v  i.rTEA,  Gray,  1.  c.  p.  452  ;  Seem.  Fl.  Vitiensis,  p.  62. 
Scytalis  anomala,  Vogel,  Rel.  Meyen.  p.  33  ?    ( W.  T.  Brigham.) 

114.  YiGNA  Oahuensis,  Vogel,  in  Liuutea,  10,  p.  585  ;  Gray,  1.  c. 
p.  450.     F.  vtllosa,  Hook.  &  Arn.  Bot,  Beech.  Voy.  p.  81,  non  Savi. 

115.  ViGNA  Sakdwicsnsis,  Gray,  L  c.  p.  451,  t  50.  (M.  &  B. 
445  ;  Rcmy,  675.) 

111'..*  DoLicnos  Lablab,  Linn.  Spec.  p.  725.    (M.  &  B.  48.) 

117.  *  Cajangs  Indxcus,  Sprang.  Syst.  d,  p.  248  $  Gray  1. c.  p.  453. 
(M.  &  B.  52.) 

118.  SopiioRA  (Edward8ia)  CHRYsopHTLUk,  Seem.  Fl.  Vitieusis, 
p., 66.  Mdwardsia  chrytophyfta,  Salisb.;  Gray,  L  c.  p.  459.  (M.  4b 
B.352;  Remy,  677.) 

119.  Casalpinia  (Guilamdina)  Bonduc,  BentlL{  Seem.  L  c. 
Guikmdina  Bonduc,  Linn. ;  Gray,  1.  e.  p.  461.  (M.  it  B.  109.) 

120.  Casalpinia  Kayaibnsis  (sp.  nov.):  arborea,  inermi8{  ramia 
noveUis  pubeaeentibus ;  foliis  abrapte-bipinnatis;  pinnults  3«>5-jugis; 
Molis  oblongis  obtnsis  emargioatisve  basi  obtnsis  vel  in  pedolum 
bravem  attenuatis  $  raoemis  plorifioris ;  pedicellis  floribns  dnplo  ]ongl« 
oribus ;  staminibus  ooroUam  panllo  superantibus ;  lUamentu  binutis. — 
On  tbe  leeward  verge  of  die  monntains  of  Kauai. —A  small  trae  widi 
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rcmarkably  durable,  very  dark-colored  wood,  the  "  Uhiuhi "  of  the 
natives.    Loaves  witli  about  3  pairs  of  primary  pmna\    Leatiets  one 
or  two  inches  lonrr,  ;J-  to      inch  wide,  paler  underneath,  glabrous  ex- 
cepting the  base  of  the  midrib  below  in  the  yoong  parts.  Flowers* 
purple,  ^  of  an  inch  long.    (M.  &  B.) 

121.  Cassia  Gaudichaudii,  TTook.  &  Am.  Bot  Beech.  Yoy*  p<  81  $ 
Gray,  1.  c.  p.  463.   (M.  &  B.  13 ;  R.  680,  681.) 

122.  Acacia  Eoa,  Gray,  L  e.  480.  Aeada  keierepk^la,  Hook. 
&  Am.  Bot  Beech.  Yoy.  p.  81.   (M.  &  B.  78 ;  Bemy,  689.) 

128.t  Acacia  Faknesiaka,  WtUd.  Spec.  4,  p.  1088.  (li.  4b  K) 

Sosaeetg. 

124.  RuBirs  Hawaiemsib,  Gray,  Bot.  S.  Pad€  ExpL  Exp.  I,  p. 
504^  t.  56.    (M.  &B.) 

125.  RuB08  ICackjbi,  Gray,  L  e.  p.  505,  t  57.   (M.  St  B.  425.) 

126.  Fragaria  Chilensis,  Ehrh. ;  Gray,  1.  c.    (M.  A  B.  424.) 

127.  Ac.ENA  EXiGUAj  Gray,  1.  c.  p.  408.    (M.  &.  B.  131.) 

128.  OsTEOMELES  ANTHTLLiDiFoi.iA,  Lindl.  in  Trans.  Linn.  Soc 
13,  p.  98,  U  8  J  Gray,  1.  c  p.  507.    (M.  &  B.  423.) 

Saxifrag-acecB. 

129.  Bboussaista  arguta.  Gaud.  Bot.  Freyc.  Toy.  p.  479,  t.  69  ; 
Gray,  Bot.  S.  Pacif.  Expl.  Exp.  1,  p.  683,  t.  87  ;  Hook.  &  Am.  Bot 
Beech.  Yoy.  p.  84.  Kp^bteida^  Gaud.  Bot.  Bontte*  t  9,  sine  descr.  $ 
Gray,  L  ei  p.  685.  The  character  of  tiie  more  or  less  superior  ovary  is 
ioconstant:  that  of  the  wborled  leaves  (in  threes)  in  R  ptMueida  ap- 
pears insufficient  to  warrant  its  separation  as  a  distinct  speetes,  though, 
as  far  as  known,  it  is  constant  (M.  &  B.  320,  421,  529 ;  Bemy, 
515.) 

Droseracem* 

130.  Drosftia  lonhifoma,  Linn,  pro  parte ;  Fries  Novit.  p.  82; 
Gray,  Bot.  S.  Pat-if.  Exj)!.  Kxp.  1,  p.  100.  D.  AnrjUca,  IIiuI^.  FL 
Angl.  p.  135 ;  DC.  Prodr.  1,  p.  318  i  Hook.  Brit.  Fl.,  &  Fl.  Bor.-Am. 
1,  p.  81. 

^  Haloraffea, 

181.  GuNNBSA  PETALOIDKA,  Gaud.  Bot  Frcyc.  Yoy.  p.  512 ;  Gray, 
Bot  S.  Padf.  EzpL  £xp.  1,  p.  629,  t.  78, 79.   (M.  de  B.  626 ;  Bemy, 

165.) 
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Myrtacete. 

132.  Metrosideros  poltmorpha,  Gaud.  Bot  Voy.  Freyc  p.  99, 
&  4«2,  t.  108,  109 ;  Hook.  &  Am.  TloL  Beech.  Vojr.  p.  82 ;  Gray,  Bot. 
&  Pacif.  Expl.  Exp.  1.  p.  662.  (M.  &  B.  72,  var.  /3  ;  96,  var.  y ;  96% 
▼ar.  Var.  lutea  :  floribuB  flaviB.  M,  Itttea,  Grey,  Lap.  560^  t 
69,  B.   (M.    B.  212.) 

13$.  MBTBOsmBROB  RUOOBAt  Gmj,  K  c  p.  561,  t.  69,  A. 

184  Mrtrosidbros  hacbopd8.  Hook.  A  Am.  Bot.  Beech.  Voy.  p. 
83 ;  Gray,  1.  c.  p.  564, 1 70.   (If.  A  B.) 

185.  t  PsmiuM  GvAjATA,  l4iin.  Spec  ed.  1,  p.  470 ;  Gray,  L  c.  p. 
550.  (M.&B.) 

186.  *  EnOENiA  (Jambosa)  MALACCEWflts,  Linn.  Spec.  p.  672; 
Gray,  1.  c.  p.  510,  Some  trees  bear  only  pure  white  Howers,  thouj^h 
the  more  common  <  nlor  is  rod-purple.    (M.  &  B.  119.) 

137.  EuoENi.v  ^Svxvgium)  SANDVviOF.vsrs,  Grny,  I.  c.  p.  519. 
This  16  one  uf  the  lar^rest  forest  trees,  growing  at  times  to  a  diameter 
of  four  or  five  teet  at  the  base.    (M.  Sc.  B.  204.) 

Li/thraccrr. 

138.  Ltthruh  uaritihuh,  UBK.;  Gray,  BoL  S.  Pacif.  Expl 
Exp.  1,  p.  606.   (M.  &  B.  8 ;  Bemy,  682,  638.) 

139. t  CuPHBA  Balsakoka,  Cham.  &  Schlecht  in  Liniuea,  2,  p.  868. 
(Bemy,  635.) 

Onagracem. 

140.  *  Jussi/EA  viLLOSA,  Lam. ;  W.  &  Arn.  Prodr.  Fl.  Penins.  1, 
p.  33 G.  JT.  octofilaj  DC.  Prodr.  3,  p.  57.  J.  octonervia,  Lam. ;  Wulp. 
in  Rel.  Meyen.  p.  326}  Gray,  Bot.  S.  Pacif.  ExpL  Exp.  1,  p.  619. 
(M.  &  B.  46.) 

Cucurbilaceo!, 

141. *  Laobnabia  TULGABifl,  Ser.  In  DO.  Prodr.  8,  p.  299 ;  Seem. 
FL  Yitiensis,  pw  106. 

142. *  CucuBBiTA  KAXiMA,  Doch.  b  Lam.  Diet  2,  p*  151 ;  Seem. 
FL  Yitiensis,  p.  107,  adnot 

148.  Stcto8  (Sictocarta)  pachtcabpus,  Hoolc  &  An.  Bot 
Beech.  Yoy.  p.  83 ;  Gray,  Bol.  S.  Pacif.  ExpL  Exp.  1,  p.  650, 1 80. 
(M.  ifc  B.  444  ;  Remy,  537.) 

144.  SiCYos  (Sicyocauya)  macrophtllus,  Gray,  L  c,  t.  81. 

14.').  SicYos  (Sicyocarya)  cucumkrinus,  Gray, I.e. p.  652,  t.  82. 
(M.  Sc  B.  604,  var.  y.) 
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146.  S1CTO8  (Siotocaxta)  ucrocabtus  (ip.  aoT.) :  Mil  omv 
dalo-Totundis  obtuse  4-6-ttngQbtis  lenmtis  deatibas  mucromilatis  sopm 
papOloBO-ftcabridis  sabtus  hi8pidalo>piibertt]is;  pedtmcaHs  mascolls  elon- 
^tis  pattcillorifly  fcBminds  brsriasunis ;  fructibuB  perplurimis  pusiUis 
OTBto-pyramidatiB  nMtnto^picalatis  inennibas  paberolis  in  eapitalum 
globotum  aide  ooDgestii.^Oahii.  — Stem  slender,  stroogly  angled. 
Leaves  on  slender  pelkles  of  more  than  tbeir  own  lengtht  1  to  2^ 
ittdies  in  diameter,  membranaceous.  Male  panicles  on  very  dender 
•zillarj  pedundes,  exceeding  the  leaves  in  length.  Female  flowers 
80  to  40  in  a  bead;  the  fruit  but  '2  lines  long,  and  quite  sessile  on  tbe 
apex  of  a  peduncle  only  2  or  8  lines  long. »  Known  only  from  Bemy's 
collection.    (Gemy,  541.) 

Papayaeetg. 

147  ♦  pArAYA  VULGARIS,  DC.  in  Lam.  Diet.  vol.  5,  p.  2.  Carica 
Papaya,  Linn. ;  Gray,  Bot.  S.  Pacif.  £xpL  Ejcp.  1,  p.  640. 

Be£^oniacece. 

148.  IIiLLrnnANDiA*  Saxdwicbnbib,  Oliver,  in  Trans.  Linn.  Soe. 
25,  p.  362,  t.  46.  An  interesting  new  genus,  of  a  single  specieSy  flrst 
collected  by  Mr.  Baldwin,  of  Lahaina,  W.  Maui,  in  the  mountain  val- 
leys behind  that  town«  where  also  Hillebrand  obtained  bis  specimens; 
seen  abundantly  and  collected  by  us  on  the  mountains  of  Kauai.  (M. 

^  B.  m) 

149.  Htdrocottlb  iirTBHRtJPTA,  Mubl. ;  Gray,  Bot.  S.  Padf. 
Expl.  Exp.  1,  p.  692.    (M.  &  B.  28.) 


*  HULLEBliAISDiA,  Oliver,  1.  c.  Flore*  monoid.  Masculi:  Sepala  5. 
PMaU  5,  pwa,  caenllata,  sepalit  sImibs.  Stunina  indeflnits,  filaneDtit  Hbcrit,  aa- 
thsrii  obkNigis  einptieisve  matids  rima  maiginali  dehiKeatlbm.  Faeminei ;  Caljx 
tobo  hemiiphcerieo  cxalalo,  Umbo  pcrigyno  S-'purtito.  Petala  5,  ds  fl.  niMe. 

timilii),  perip'vna,  lobia  calycis  altenia.  Styli  5,  diatincti,  persistcntos^  lobis  ealjda 
oppositi,  hifurcati,  lobis  spiralitcr  stigmamsis.  Ovarium  apicc  lihcnim,  hians,  sub- 
tinilorularc  ;  placentis  5  parietalibus  bilnnK'Untis  utriiupn^  ^vnliferis  plus  juiaus 
hmi  irregularitcr  coaliui.  Capt»uia  rDeinbmuuccu,  veruco  cx&erta,  foramina  lato 
inter  stylos  ap«rta.  Sanhniiidsildta,  obIongo-oboToIdeB»  csslbninuKwa,  testa  arco* 
lata;  oabiyMM  cotjrledonibu  bfevibm,  ndicahn  obtass.— B«rba  habita  omaino 
Btgctda :  diibrt  floribos  p6tsUftrii»  plscsatailons  atqoe  capiala  Apios  Uante  Indehii- 
eante.** 
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150.  -  SAmcvLA.  Saiidwicbn8I8»  Gnj,  L  c  p.  705. 

151.  t  Daucus  pmii.Ln8,  Midix.  FL  Bor.-Am.  1,  p.  164 ;  Gimj, 
1.  c  p.  711. 

152.  IIedera  GAUDicnArDii,  Gray,  Bot.  S.  Pacif.  Expl.  Exp. 
1,  p.  719,  t.  90.  Arah'a  tricfyna,  Gaud.  Bot.  Freyc.  Voy.  p.  474,  t  98. 
Panax  ?  Gaudichaudii^  DC.  Prodr.  4,  p.  253 ;  liook.  k.  Am.  Bot 
Beech.  Voy.  |>.  84.  Var.  /i.  JPanaxt  ovatum.  Hook.  <&  Am.  L  c, 
(M.  &  B.  379.) 

153.  Hedeka  plattphtlla,  Gray,  1.  c  p.  720,  t  91.  Panax  f 
flaijffthyllum,  Hook.  St  Am.  L  c.   (li.     B.  605.) 

154    HEPTAPLBtTBim  (FtEBOTSOPIA  *)  K^TAIEKSB  (sp.  HOT.)  S 

arboreum;  foliu  impan-piiuiatis,  jnnbribiis  mfloceaoentfaqne  dense  fbr- 
foraceo-pnberuUs  demnm  glabnttis;  foliolu  15-19  ooriaeeis  ekmgato- 
obbngu  acutitiacQlu  integeirinib  basi  tinneatis  brevi-petiolatis ;  paui- 
cula  compoflita;  floribns  raoemoflO-imibdladB ;  ambellis  10-20  floiris; 
petalia  per  antbeain  patentibus  atamintbiuqiie  6;  atylo  longiusculo; 
ovario  aabsemisupero  4-localari. — Motrntatns  above  Waimea,  Kauai,  at 
ao  elevation  of  2000-  8000  feet — A  large,  soA-wooded  tree,  often 
40  or  50  feet  high.  Leaves  two  feet  long,  leaflets  7  or  8  inches  long, 
2  inches  wide.  Flowers  nearly  half  an  inch  across  when  expanded. 
Drupe  5  or  6  lines  long,  pointed  with  the  suicate  style  and  stigma. 
(M.  &  B.  606.) 

155.  Hr.PTArLKUuoM  (Pterotropia)  dittrknum  (sp.  IK  V.)  : 
arborcscens  ;  foliis  impari-pinnatis,  jimioribus  infiorescentiaque  dense 
furfuraceo-pubcrulis  demum  glabrati:r^  ;  folioHs  13-  1")  coriaceis  oblon- 
gis  vel  ovatis  obtusis  integerrimis  basi  cordatis  brcvisi^ime  petiolati^^ ; 
panicnla  oomposita;  floribas  racemoeo-uinbeUatid ;  umbellis  6-12- 
florifl ;  Btigmatibus  2  sessilibus ;  ovario  maxima  parte  supero  bilooolari 
(an  semper  ?).—ljanaL — A  small  tree,  15  or  20  feet  bigh.  Leaves 


•  OTHimn  Nmitvpmmi.  Folia  impari'pimiatM.—  (Stjiu  ant  longipscnlu,  ant 
aoUili.) UnleM  gcnem  arc  founded  U|M>Q  the  foikge  merely,  theietwo  Hawniian 
specios  must  apparently  be  referred  to  Heptapleurum,  Gflcrtn.  (Pamtmpia,  DC), 
in  which,  however,  they  form  a  innrkf(1  softion,  on  acconnt  of  their  pinnntp  leave*. 
The  sumnut  of  the  ovary  U  more  or  less  free  in  several  of  thp  tri  nuiiie  species ;  in 
one  of  ours  the  drcpe  is  ai>oui  otic  third,  iu  the  other  even  iwo  itiirds  saperior.  One 
of  then]  lim  a  conspicuoas  style  and  a  44obed  stigina ;  tlie  other  two  sessile  stig- 
mas,  just  Miqaelli  two  Mciioni  diflbr;  and  one  of  ihem  is  ranarkaUe  for  tfaa 
eztraiM  ndnctkm  In  lbs  anmber  of  tfie  esrpels. 
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a  foot  or  more  lonf^.  leaflets  3  inches  long,  15  to  20  lines  wide.  In- 
florc&ccn<'p  (m  both  species)  cora{>ound  racemo8e-umbf:llate,  botli  the 
primary  divii>ion9,  or  peduncles,  and  the  se<x>Ddarj,  or  pedicels,  umbel- 
late at  the  apex  and  mcemo^tc  below.  Immature  drupe  four  lines 
long.    Flowers  unkuown.    (M.  &,  B.  349.) 

156.  Retnoldsia  Sandwicenais,  Gray,  Bot>  S.  PaGif.£jqpL  £zp. 
1,  p.  724,  t.  92.    (M.  &  B.  007.) 

157.  Tetraplasand&a  HAWAisNSiay  Gray,  L  c.  p.  728,  t  94. 
(M.  &  B.  378.) 

158.  Gastoma?  Oabubnsis,  Gray,  L  c  p.  726.  A  small  tree, 
15  or  20  feet  high,  known  to  the  native  aa  **Obe  maoka"  (while 
JStgnaidtia  Sandwicauis  is  Ohe  makai  **) ;  seen  by  me  in  the  Kaaia 
moantaiiM,  but  unfortanalely  without  flower  or  fruit,  so  that  the  genus 
lenuuos  as  doobtfol  as  ever:  probably  it  is  no  Gattoma.  There  are 
fragments  ef  three  other  Hawaiian  ArallaeesB  In  the  collections. 

LoranthaceiB, 

159.  VisciTK  KOHiiirOBHB,  BloDie*  Bgdr.  p.  667,  A  FL  Jar.- 
Lorsntb.  t,  85 1  Cham.  &  ScUecht.  in  Linnssa,  8,  p.  202 ;  Grey,  Bot 
S.  Padf.  ExpL  Exp.  1,  p.  744.   (M.  &  B.  7.) 

lUtbiacea. 

160.  CoFHOflUA  xanrcBOCABFA,  Gray,  in  Proceed.  Amer.  Aetd. 
4^  p.  48.  (Bemy»888.) 

161.  GOFKOSHA  I.0MOIPOLTA,  Gray,  1.  c  p.  48.   (IL  &  B.  182.) 

162.  CoPBOSVA  rOLiosA,  Gray,  L  c.  p.  48.   (M.  A  B.  581,  609 ;  . 
Bemy,  629<^.) 

168.  COPROSHA  PUBBM8,  Gray,  1.  Ck  p^  49.   (M.  &.  B.  561.) 

164.  CoPROSXA  Mbhsibsii,  Grray,  L  c.  p.  49.   (11%  B.  817, 454, 
'  455 ;  Remy,  834.) 

165.  CopROSUA  ERNODEOroES,  Gray,  L  c  p.  49.   (M.  ds  B.  453 ; 

Renny,  317.  318.) 

166.  Nrrtrra  depressa.  Banks,  in  Gscrtu.  Fr.  I,  p.  12^  t.  26. 
(M.  &  B.  128.) 

167.  t  RiciiAUDsoxiA  scABRA,  Su-Hil.  (Remy,  819.) 

1C8.  P.EDERIA  FCETiDA,  LiuH. ;  DC.  Prodr.  4,  p.  471.  (M.&  B.  522.) 

169.  Canthium  lucidum^  Hook.  &  Am.  Bot.  Beech.  Voy.  p.  65. 
Afyonima  utidteUata,  Hook.  &  Aro.  1.  c  p.  86.  (M.  Sc  B.  346 ;  Remy 
32D.) 

VOL.  vu.  22 
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170l  PaTOHonu  hvuhdba  (cp.  dov.):  gUibi»)  it^iilit 
IbUne^ia  ovatia  aoDiuUw  pttiolian  vix  aJgqwwIabw  dtcidnu  i  fbliii  «b- 
)Mie«ciI«lU  vtrinque  acDaiiiatM  mpm  Tiridilnii  Mrtitoi  paI]kUi»  mil 
primariU  10- 14 ;  cymm.  deoomiKwitB ;  floribnt  hmiMrii ;  caljce 
puliformi  6«dentftto ;  corolla  fauce  villoma,  Itmbo  tobo  snbtBfiindilmli- 
fonni  tiiplo  lueviore;  aiuli»'tis  stylisque  subinclnsis ;  stigmate  bifido. 
—  On  the  mountains  above  Wainiea,  Kauai-  —  A  large  shrub.  Le;ive.-» 
3  to  6  inches  long,  1  to  1^  wide,  abruptly  acuminate  at  the  ajiex.  and 
tapering  to  a  narrowly  cunente  base,  paler  beneath.  Floweri  while,  a 
bail  to  three  fourths  of  an  inch  long.    (M.  &  B.  564,  570.) 

171.  P»ycuOTRiA  GRAKDiFLORA.  (sp.  Qov.) :  fere  glabra ;  stipuHs 
Ciducis;  fduA  obovatis  yel  oblongo-ovatia  obtusis  mar^e  tenuitar 
tavolutia  baai  in  petiolum  brevem  angustads  ooriaceis,  venis  primarus 
conspiciils  utrinque  6-9,  venulis  reticulatis ;  cyma  1 2  -  20  flora  auBOto 
ferrugiiiMhpiibefuU;  limbo  eonHirn  tubo  aiibmAincbb«itfofnit  tEi|ib  bn- 
viore;  antbAtk  sijUaqne  breTiter  ezsertlB;  stigmata  amaiginalo;  froe- 
ttboB  ovaKboa  S-ooatatis  calydt  Bmbo  parvo  oapiilifiinid  oorooatisi 
f^fteim  caittkgineia  intiia  plaaia  dono  ooDYaxa  «iicoatatii.^Oa  tbe 
■oanlaiBS  above  Waima%  Eanm.-^  A  larga  afanb  or  amall  tm,  SO 
feet  high.  Leaves  8  to  4  inehas  bmg^  1  to  8  inobas  widt»  ablnse  at 
both  ends,  or  tapering  slightly  into  tbe  sbort  petiole,  dark  green.  Cyme 
on  a  long  peduncle,  nearly  equalling  the  leaves.  Corolla  waxj  wbite* 
tbiee  fourths  of  an  ineb  long,  very  baadBomOb   (If.  db  B.  M&) 

172.  Stkaussia  Kaduana,  Gray,  1.  c.  p.  43.  Cofea  Kaduima, 
Cham.  Schlechu  in  Linna?a,  4,  p.  33  ;  Hook.  ^'^  A  in.  Bot.  Beech. 
Voy.  p.  86  ;  Walp.  in  £eL  Meyen.  p.  (M.  (k  B.  ub<i,  5t>7  ;  Bemy, 
321,  325.) 

17.i.  Straussia  M  akin  1  ax  a.  Gray,  1.  c.  p.  43.  Coffea  Mrfriniann^ 
Cham*  ^  Schlecht.  1.  c.  Cojfea  0iamis9onis,  Hook.  Sc  Arn.  1.  c.  1  lie 
only  characters  upon  which  this  species  can  be  kept  distinct  from  the 
got  aroi.safiB'  a&  the  specimens  novr  sbov»  ifao  ^ifhliff  lamgmr  tube  of 
tbe  ooroUa,  which  is  heardtd  within. 

174.  STB&naaia.  HA.WAlEirsi8t  Gray,  L  a  p.  43. 

175.  BoBSA  BLATiOB,  Gaud.  Bot.  Frejc  Yoj*  p.  478>  1 98$  Gnj, 
Le.p.30.   (1LAB.U4}  Bemy, a86| 387.) 

17(L  Bmx4  BBBViFaai  Graj,  1.  e;  p»  3&   (M.  ft  B.  6S1.) 

177.  GmxTABDSLLA.  QAMDWiCBOxm,  H.  Mbdb.  Obamffg? 
teMmiMM* Qr^J. & p* 3&  (H.4bB.84L) 

178. *  MomiDA  ciTRif  OLU,  Lino.   (M.  ft  B.  825.) 
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179.  Garokma  Brigiiamii  (sp.  nov.):  arbon  soons,  inerraia;  foliia 
ovatis  basi  rotun  latis  brcviter petiolaiis,  costa  guf<tu-  hbpidula;  gtipulia 
ovatis  acuiis  deciduia,  ba8t  persistente  hrspida  ciipulifonni ;  fl'in-  tcrrni- 
nali  sessili ;  calycis  tubo  angulato,  limbo  -i-partito.  lobia  verticalibus 
lineari-lanceolntis  loliuct  is  corolla*  hypocraterimorpliLf  lubum  ado^quan* 
tibiis  ;  Btigmate  clavato  ;  bacca  papilloma  imp«Tt'cc  tc  8  -  6-loailari. — 
West  end  of  Lnnai :  n1=o  Kaala  Mountains,  and  Niuianu  Valley,  Oahu. 
—  Leaves  1  to  4  inches  long,  8  to  ^5  lines  wide,  obtuse,  quite  veiny. 
Sep&lB  at  first  linear-lanceolate,  somewhat  wider  in  fruity  An  inch  long. 
Berry  slightly  ribbed  by  the  decurrent  costa  of  the  sepals,  rather  mor* 
than  ao  inch  long.  Qoselj  allied  to  G.  TaiUntii,  from  which  it  difiera 
in  the  rounder  leaves  and  longer  lobes  of  the  oaljx.  I  take  pleasure 
in  dedicating  this  -species  to  mj  fnend  and  oompMikn  Mr.  W. 
Brigham.  B.  348.) 

180.  Gardenia  Remyi  (s{>.iio7.):  ariiorM,  inenttisi  foliis  amflis 
obloii0iM»vitia  bfeviter  pf^ioktis  ooriaMitj  ttipiilit  cttpvIUbciiiiibiu 
tmneatis  vol  brevifcr  ntripqiM  aeomiiiaSii  taidt  dflteidia*;  ilofe  tanai- 
naU;  cslyeit  limbo  4-iMnito,  lobit  wtioiUibiis  mtii  eoriaedi  retiM* 
ktwaoodu  tnbam  eovolla  eopenmUbaa  i  oorolls  loMa  ovatb  bad  aii^ 
giiBtatia;  baeea  papiUosa. — Woodi  oo  the  windward  aida  of  Kaaaii 
and  OB  tbo  moonlajos  aibovo  Honobiln,  Oahn.— A  treo,  oftoii  40  feet 
high.  Leaves  ^  te  S  incbes  long«  1}  to  8  or  4  Saehea  wide,  obtuae  at 
botb  enda,  or  ahortljr  acotninale,  atnmgly  Teined*  Lobea  of  the  oaljx 
an  ittdi  or  mere  long,  nearly  twioe  the  length  of  the  eorolUhtnbe. 
CbroUa,  aa  19  the  preceding  speciea,  white  and  very  fragrant)  an  fneh 
or  more  in  diameter.   (If.  &  B.  566 ;  Bemy,  844.) 

181.  Goi7i*DiA  SAHDWiCBNais,  Gray,  L  c.  p.  310.  Kodua  qgbmUt 
Cham.  4b  Scbleobt  in  Domea,  4,  p.  164^  Yar.  tbbminali8.  PeUda  f 
UmUnaliKy  Hook.  4b  Am.  Bob  Beech.  Voy.  p.  85.  Var.  OOBiaoba. 
Pelitiaf  eoriacgOy  Hook.  &  Am.  1.  c.  Var.  hibtslla.  (M.  &  B. 
131,  382,  416,  418,  526;  Remy,  331.) 

182.  Kadua  LAXiFLORA  (sp.  nov.)  :  fruticosa;  ramis  pedunculis 
pedicellisque  glaberrimis ;  foliis  cliartaceis  minute  strio'O:'!:!  sessilibus, 
Inferioribus  oblongis  utrinque  acuniinatis,  superioribus  lloi;iribiKx(jue 
cordatis  acuminatiH ;  cyma  laxe  pluriflora;  lobis  calycid  laiu  iolatis 
ovario  bis  longioribus. ;  capsula  apice  convi  xiuscula ;  semliiihus  ini- 
marfrinatiB.  —  Wailuku  Valley,  West  Maui.  —  A  garmeiiiose  shrubby 
apecH  s.  Stem  «oniewhat  four-angled.  Leaves  4  to  6  inch^  long, 
1|  to  2  incbes  wi*ii  ;  ihf  floral  leave.^  an  inch  or  more  lung.  Calyx- 
lobes  2  to  3  lines  long,  half  the  length  of  th?  corolla.    (M.  Sc.  B.  422.) 
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ISS.  Kad0A  0KNTBANTBOIDB8,  Hook.  &  Arn.  Bot.  Beech.  Yoj.  p. 
85  ;  Gray,  1.  c.  p.  817. 

184.  Kadua  glomerata,  Hook,     Am.  1.  t,  ;  Gray,  1.  c.  (M. &  B.) 

185.  Kadua  cokdata,  Cham.  Sc  vSchlecht.  in  J^iiuuea,  4,  p.  160; 
Hook.     Am.  1.  c. ;  Gray,  1.  c.  (M.  &  B.  210 ;  Remy,  802.  .353.) 

18C.  Kadua  Cookiana,  Cham.  &  Schlecht  in  Linnaca,  4,  p.  168  ; 
Gray,  1.  c.  p.  317. 

Van?  elatior:  cyma  decomposita  pluriflora;  foliis  pctiolatis  lan- 
ceolato-Hnearibus  utrinque  acuminatissimis.  —  Kau^ ;  Molokai.  — 
Probably  a  luxuriant  vRriety  of  K.  Cookiana,  with  which  it  afrrees 
in  the  essential  ciiaracters,  but  a  much  larger  plant  than  Charnisso'!', 
often  two  feet  high,  the  leaves  G  to  8  inches  long,  and  6  or  8  lines 
wide.  Tiie  cyme  is  much  more;  ample,  but  the  flowers  are  hardly 
larger  than  those  of  the  original  specimens.    (M.  &  B>  569.) 

187.  Kadca  parvdla,  Gray,  1.  c.  p.  317. 

188.  Kadua.  glaucifolia.  Gray,  1.  0.  p  31 8    (M.  <&  B.  568.) 

189.  Kadua  Hbnzikbiana,  Cham.  6c  Schlecht.  in  Linnn^a,  4,  p. 
160;  Gray,  1.  c.  p.  318.  Hedyotis  conacea^  Smith,  in  Rees,  Cycl.  17. 
H.  conostyla,  Gaud.  Bot.  Freyc  Voy.  p.  147,  L  94.  Kadua  SmitkU, 
Hook.  &  Anu  L  c.  p.  86.   (11.  4b  B.  319.) 

190.  Kadua  acuhinata,  Cham.  A  Schlecht.  in  Linnaea,  4,  p.  163 ; 
Hook.  A  Am.,  L  c  p.  85  i  Gmy,  K  c.  pw  818.   (M.  &  K  284.) 

191.  Kadua  pbtxolata,  Gzay,  L  c.  p.  818.   (Bl  &  B.  528.) 

192.  Kadua  obahdis,  Gmy,  1.  &  p.  818.  (M.  &  B.  417 ;  Remj, 
850, 851.) 

Compositce. 

193.  Adf.nostf.mma  viscosum,  Forst.  (M.  &  B.  12  ;  Remy,  263.) 

194.  t  Ageratum  conyzoides,  Linn.  (M.  &  B; ;  Remy,  229.) 

195.  Lagenoprora  Maviensis  (Hp.  nov.) :  minutim  viscoso-pubes- 
cene,  acapo  valido  bracteato  e  caudice  crasso  repente ;  foliis  coriaceis 
cimeatis  vel  spathulato-oblanoeolatis  basi  breviter  vel  in  petiolum  mar- 
ginatom  aogustatis  TenuB  apioem  ai^gate  serratis  hirtellis  demum  gla- 
bratis;  capitulo  pro  genere  maximo;  inTolacri  squamis  lioearibus; 
ligulis  pallide  roseis  brevibus  discum  paollo  soperantibus ;  acbeniis 
lanceolatis  lasvibus,  roBtro  brevi  glanduloso.  —  Top  of  the  mountain  of 
West  Maoi.  —  Leaves  about  2  inches  long,  4  to  6  lines  wide.  The 
stout,  biaeted  scape,  5  to  10  inches  high,  bears  a  single  head  6  to  9 
lines  in  diameter.  The  leafy  bracts  of  the  scape  are  Unear<oblaiioeolate 
anid  nsnaUy  entire.   (M.  &  B.  440.) 


OF  ARTS  AUD  SCIENCES:   SKPT13MBER  11,  1866.  173 

196.  Aster  (Tuh'oi.uim)  divauicatus,  Kutt.,  var.  Sandwickn- 
sis,  Gray.  A.  subulaius^  Les*;.  in  Linnaea,  C,  p.  120,  non  Michx. ;  Hook. 
Sz  Am.  Hot.  Boech.  Voj.  p.  87.  Trip,  gubulatum,  var.,  DC.  Prodr.  5, 
p.  254.  Erigeron  mvHiftontm,  Hook.  Sc  Arn.  1.  ex  spec  in  herb. 
Uook.  (fide  Gray,  mss.  Rot.  S.  Pacif.  Expl.  Kxp.). 

197.  A^iTTADiMiA  nuMiLis,  Gray,  la  Troceed*  Amer.  Acad.  5,  p. 
118.    (M.  &  B.  516 ;  llemy,  244.) 

198.  ViTTADiNiA  TENERRiMA,  Gt&yf  L  c  p.  119.  Atter  ienerrimuMf 
Less,  in  Linnaa,  6,  p.  120.    Tetramakpium  tenem'mum,  Nees. 

199.  YiTTAOXlilA  Rbmti,  G»y,  1.  c.    (M.  &  B.  373 ;  Remy,  289.) 

200.  ViTTADiNiA  Chamissoxis,  Gray,  1.  c.  p.  119.  Erigeron  Upi' 
dolmny  Less,  in  Linnina,  C,  p.  .502.  K.  pauciJhruM,  Hook.  &  Am.  BoU 
Beech.  Voy.  p.  87.   (M.  &  B»  Sod.)   Var.?  abbusculAi  Gray,  1.  c 

SOI.  YnTADUiXA  CONAAMOUINBA,  Gmy,  L  c.  p^  120. 

202.  ViTTADiiriA  ABSNABIA,  Gray,  hep.  120.   (M,  St  B.  619.) 

208.  YmADnnA  cokt20ID£S»  Gray,  L  c  (H.  &  B.  582.)  Var. 
dbrtata:  foliis  migoribDs  remote  deotatis.   (M.  &  B.  881.) 

204^t  EuoKRON  Can ADBNSBy  Linn.   (M.  A  B.) 

205.t  Fbaksbbza  TBHrnFOUA,  Gray.   (M.  &  B.) 

208.t  AcAKTHOflPBRVUM  Brasilov,  Scbrank,  PL  Bar.  Hort.  Mo* 
nac.  1 58.  A,  xofOkimdet  &  A.  Ainuium,  DC.  Prodr.  5,  p.  522.  Obh- 
trotpermum  xtuHhundetf  H  B  E.  Nov.  Gen.  &  Spec.  1»  p.  271,  t.  897. 

SH)7.t  EcLiPTA  ALBA,  Hask.  PI.  Jav.  Bar.  p.  528 1  Miq.  PL  Ind. 
Bol.  2,  p.  85.  £,  en^a  &  JEL  protiraia,  Lino.  Mant  p.  218,  etc.  JB, 
proctanhmi  &  hrachypodat  Midix.  Fl.  2,  p.  129.  Gohda  aSha,  Linn. 
Syst  Kat  2,  p.  564,  et  Vwbuina  alba,  L. 

208.  CoBBOPSis  Mayibnsis,  Gray,  L  c.  p^  125.  (M.  &  B.  372 ; 
Bemy,  289.) 

209.  CoKKOPsis  (Campylotheca)  macbocarpa,  Gray,  1,  c  p. 
12G.    (W.  T.  Brighnm.) 

210.  CoREOi'sis  (Cami'vlotiieca)  Macra?:i,  Gray,  1.  c.  p.  126. 
Campylotheca  grandijioia,  DC.  froUr.  o,  p.  29ii.    (Remr,  285.) 

211.  Coreopsis  (Campylotheca)  cosmoides,  Grav.  1.  e.  p.  120. 
(M.  5c  B.  537;  Remy,  278.)  A  large  ^uflTuticose  6i)ecies,  the  elon- 
gated herbatM'Ous  branches  erect  and  spreading  five  to  eight  feet.  The 
heads  always  pendent  at  the  ends  of  the  naked  peduncles,  two  inches 
in  diameter,  and  very  showy. 

212.  CoKKOrsis  (CAMPYLOTnECA)  Menzif.sii,  Gray,  1.  c.  p.  127. 
Cwa^lotheca  austraiiSf  Less,  pro  parte  ?    (M.  &  B.  520 ;  Bemy,  290.) 
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SIS.  COBBOPSIB  (CaJIPTLOTHKCA)  inCRANTHA,  GfAjt  L*  e.  p*  127. 
5idbitimmm<jk(,CkMid.Le.p.464»  t  85;  Hook.&Ara  CBtmp$^ 
lotheca  muiralit,  Lcm.  in  LinniBa,  6,  p.  509,  exd.  ■yn.  Font.  &  Spreng. 
OampylothMa  miermUka,  Oua.  diet  51.   (IL  &  B.  450 ;  Remj,  280.) 

214.  BiDBNS  Sandwicknsis,  Lesfl.  in  Linnaea,  6,  p.  508.  S. 
micratitha^  Hook.  &  Arn.  Bot.  Beech.  Voy.  p.  8G.  non  Gaud.  1.  c.  B, 
pedunctdarU^  DC.  Prodr.  5.  p.  598,  non  Gaud.  1.  c.  B. panicukita, 
Hook,  d;  Am.  1.  c.  p.  6G.  Adenoiepis  pulcheUa^  Le^*;,  1.  c,  p.  511.  (M. 
d&  B.  541  :  Rcmy,  279,  283.)  Var.  iiktehophylla,  Graj,  1.  c.  p.  128. 
jR  luxunansy  Hook.  Am.  1.  o.  p.  86.  (Bemj,  281.)  Var.  ovati- 
FOLIA,  Gray,  1.  c. 

215.  BiDRNS  Hawaiensis,  Gray,  I.  c.  p.  128.    (IC  it  B,  98.) 
21  G.f  BioBVS  PII.OSA,  Lion.    (Ji.  &  B.  49.) 

217. t  BiDENS  CHRT8ANTIIEMOIDFS,  Michx.  Fi.  Bor.-Am.  2,  p.  136, 
non  Pursh.  B.  helianthoideSy  H  B  K.  Nov.  Gen.  &  Sp.  i»  p.  230.  B, 
^tiarfrtanitato,  Da  Pradr.  5,  p.  595.   (Bemy,  SdS*"*.) 

21&  LiPOCH^A  A178TBALI8,  Gnjy  L  c  p.  129.  lApatridm  audr^ 
Utf  Lefls.  Var.  comf  ata,  Gmj,  L  c  VMetina  mnaiOf  Gand.  Bot. 
Frejc  Voy.  p.  464.  Lipockata  eonnaUXj  DC  Prodr.  5,  p.  611. 
(Bemy,  271.)  Var.  DBCUttBBNa,  Gimyt  L  o.  MieroeJuda  kme$olataf 
Ntttt  in  l^Bos.  Am.  PbiL  Soe.  7,  p.  451.  (U.  A  B.  375»  540,  542.) 
Var.  LOBATA,  Gray,  1.  c.  p.  180.  Verbmna  loiatat  Gaud,  t  e.  p.  464  f 
Hook.  A  Am.  Bot.  Beech.  Voy.  p.  87.  V,  hasttdata,  H.  &  A.  L  c 
Lipochceta  lohata  &  hastulata^  DC.  Prodr.  5,  p.  611.    (Remy,  273.) 

219.  LirocHATA  suBCORDATA,  Gray,  1.  c.  p.  130. 

220.  LiPOCHiKTA  CALTC09A,  Gray,  1.  C.  p.  130. 

221.  LlPOCH.ETA  LAVABLM,  DC.  Tiadr.  5,  p.  611  ;  Gray,  I.  c.  p. 
130.  Verhtsina  hvantmf  Gaud.  Bot.  Freyc  Voy.  p.  464.  (M»  &  B. 
358,  371 ;  Ik-my,  277.) 

222.  LiPOcii.KTA  iNTEGRiFOLiA,  Gray,  I.  c.  p.  130.  Mitroefuela 
inUgn/olta,  NuU.  in  Trans.  Am.  PhiL  Soc  7,  p.  451.  (M.  &  B.  371 ; 
Remy,  255.) 

223.  Lirocn^TA  SUCCULBNTa,  DC.  Prodr.  f),  p.  611.  Gray,  J.  c 
p.  130.  Verbenna  tueetdeiUa,  Hook.  &  Arn.  Bot*  Beech.  Voy.  p.  67r 
(Bemy,  257,  258.) 

224.  LiPOCUTA  HBTBROPHTLLA,  Gmy,  L  e.  (IL  A  B.  859.) 

225.  LtPOOUTA  TKKDiPOLiA,  Gray,  L  o.  p.  181.  (M.  ft  B.  584 ; 
Bemy,  276.) 

226.  LiPOCHiBTA  MiOBAiiTBA,  Gmy,  1.  e.  p.  181.  Sehtzop/tjfOiim 
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miermiikmnt  Ntntt.  in  IVuit.  Am.  Fh9.  Boe.  7,  p.  458.  Jpkmtapt^ 
jm  NuUami,  W»]pw  Rep.  S,  p.  m  (M.  A  B.  M6;  Bemyi  S45.) 

227.  LvocHJSTA  Rbmti^  Gikj,  L  c  p.  181.  (M.  &  B.  588  j  Btemy, 
260.) 

228.  Abgtboxipbiux  SARDWtonrsi^  DGl  Pxodr.  5,  p.  668  j  Gray, 
1.  c  p.  186.   (R«iny»  254.) 

229.  ABOTROzirannc  iCACSOCiraALUi^  Graji  in  Proeeed.  Amer. 
Acad.  2,  p.  160,  dl»  5,  p.  187.  The  toft  ef  linevr  ailrcry-pubeBeeiiA 
]ekv«8  f)roin  tfae  tbeit  and  tldck  stem  It  Mmet&M  as  modi  as  four  feet 
in  dimneter,  and  tibe  compound  brancfaiBg  panicle  arising  from  tbeir 
midst,  six  or  eight  feet  high,  bears  innumerable  heads  of  flowers,  which 
are  yellow  in  the  disk  and  purple  in  the  ray.    (M.  &  B.) 

230.  WiLKKsiA  GYiiNoxiPHiuM,  Gi:iy,  1.  c  5,  p.  13G.  — This  looks 
miK  h  like  an  Argyroxip/tium  raised  upon  a  stem  6  or  8  feet  high.  The 
leaves  are  Yucea-iike,  wLorled,  and  their  connate  cup-like  bases  over- 
lapping one  another  from  below  upwards.  The  compound  panicle  is 
one  to  three  feet  long,  bearing  small  jellow  head?)  about  half  an  inch  in 
diameter,  on  very  slender  peduncles  and  pedicels.  —  Only  found  on  the 
dry  Mjiitliwestern  slopes  of  the  mountain  ot  Kauai.    (M.     B.  535.) 

23 1 .  DuBAiJTiA  rLANTAGiNKA,  Gaud.  Bot.  Freyc.  Voy.  p.  469, 1 84 ; 
Gniy.  1.  r.  p.  134.  (M.  &  B.  365  ;  Kemr.  '237.)  Var.  LiKVlGATA. 
JJ.  iavigata^  Gray,  1.  o.  p.  135.    (M.  Sc  B.  03«.) 

232.  Dr  BAUTiA  lax  a,  Hook.  &  Am.  Bot.  Beech.  Voy.  p.  87 ;  Gray, 
1.  c.  p.  135.    (M.  &  B.  133  ;  Remy,  238.) 

233.  Ddbautla.  paleata,  Gray,  L  c  p.  135. 

234.  Uailumdul  lOJOwOLiA,  Gray,  1.  c.  p.  132.   (H.  Mann.) 

235.  Ratllardia  scabra,  DC.  Brodr*  6,  pk  441 ;  Gxay,Le.p.  183. 
(M.  4b  B.  866 »  Bemy,  248^  24a.) 

286.  Baillardia  LAxiFLOR^t  IK/.  Ptedf.  6^  p.  441  s  Gtaj,  L  e. 
p.  1881  (Bfimy»  250 ;  W.  T.  Brigham.) 

287..  Baillaxdu.  cnumATA,  DC.  Frodr.  6,  p..  441 ;  Gnjr  1* 
p^  188.  (IC  A  B.  517, 518 1  Bmj^  247, 251^  252, 25a> 

286.  B4II.LABDIA  HzLLBBBANDZ  (sp.  Dov.) :  zmnis  pabeseaalibos; 
Ibliis  tcnaftis  ooufiivtiuscalis  ovmii  obbngisTe  aeatis  liaai  sabamptea* 
caiilt  sessilibos  ttioerni»  pttbeaeantibvs  i  paoieiilis  Iblioso-bvacieatSs ;  ca- 
pitttlis  elongatb  4-5-ioris.  <— Waimea,  Hairaii  (U.  S.  ExpL  Elxped.; 
HiUebrand,  nOb  14).  Diffisrs  from  12.  Unnurii  m  its  lieads  not  being 
cgriiiosely«ikscide^  in  their  larger  siae^and  in  the  broader  and  pube»< 
cent  sessile  leaves. 
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239.  Baillabdu,  linbabib>  Gaud.  Bot  Frc^e.  Vcj.  p.  469, 1 88 ; 
Da  Frodr.  0,  p.  440.   Gnj,  Lap.  188.   (11  &  B.  856.) 

240.  Baillardia.  Mbnzibsh,  Gmy,  L  c  p.  188.   (M.  &  B.  867.) 

241.  Baillabdta  plattphtlla,  Gray,  1.  e-  p.  184. 

242.  Baillabdia  arbobka,  Griiy»  1.  c.  p.  184 

243.  Baillabdia  momtana  (sp^  hot.):  frattcom,  oi^alis;  nmis 
patentibaB  ijpnferUuMule  foliaceis;  feliu  patentiboa  lanoeolato-obloDgu 
aentu  5-nenrii8  glabris  vel  mbnte  pubeBoentibns  denticulatia  eearilibm 
plerisqoe  alteniia;  panicula  anbdiiBpUd;  capitulis  looge  pedieelUuis 
15'28-floris.  orfiorisa,  var.  Ibiita  angustioribas,  Gray,  in  berb.— 
Hualalai,  Hawaii,  at  6|O0O  feet  elevadon. — A  much-branched  shrub, 
differing  from  the  preceding  species  in  its  manner  of  growth,  in  the  thin- 
ner leaves,  which  are  smoother,  and  not  doselj  imbricated;  fimn  R.ph- 
typhylla  by  its  narrower  leaves  with  fewer  veuis,  etc.   (M.  &  B.  521.) 

244.  Baillabdia  btrvthioloides,  Gray,  1.  c  p.  134. 

245.  Artemisia  australis,  Les?.  in  Linnani,  6,  p.  522  ;  Gray,  L  c 
p.  137.  Viir.  EsciiscuoLTziAN A.  Gray,  1.  c.  (M.  &  Ji.  i^iiO.)  Var. 
Maviknsis,  Gray.  1.  c.  Var.  miokocephala,  Gray,  in  herb.  (Hille- 
brand.)  —  In  lavurabie  situations  a  large  shrub,  6  feet  high,  branching 
from  the  base. 

246.  Gnafhalium  luteo-album,  Linn.  G.  Sandunctnsium,  Gaud. 
Bot.  Freyc  Voy.  p.  466,  fide  Gray.    (M.  &  B.  309  ;  Remy,  23(1) 

247.  Shnkcio  Samowicensis,  Less,  in  Linneea,  6,  p.  526;  DC. 
Prodr.  6,  p.  375. 

248.  t  Centaurea  Melitensis,  Linn.    (M.  &  B.  3  ;  Remy,  294.) 

249.  Hesperomannia  arborescens,  Gray,  in  Proceed.  Amer. 
Acad.  6,  p.  554.  —  The  only  known  Labiatiflora  from  any  of  the 
proper  Pacific  Islands.  The  genus  belongs  to  the  group  Fhtow{e4B  of 
Weddell's  arrangement  of  the  Mulisiacea; ;  and  is  related  to  Chuqui" 
raga  and  JJoniopf^fton  on  the  one  hand,  and  to  Sliftia  and  Anastra- 
phia  on  the  other.  A  small  tree,  about  20  feet  high,  and  divaricately 
branched,  bearing  several  flower-heads  at  the  ends  of  the  branches. 
Leaves  8  to  5  inches  long,  1  to  1^  inches  wide,  near  the  ends  of  the 
branches;  the  heads  are  1|  to  2  inches  in  diameter,  with  bright  yellow 
flowers  and  tawny  pappos.  —  Only  one  tree  seen,  on  the  sumiait  of 
Lanai,  at  about  2,500  feet  elevatioo.  (H.  &  B.  857.) 

250. t  SoBCHirs  A8PBB,  Linn. 

251. t  YouNOiA  Japomica,  DC.  Prodr.  8,  p.  149.  Ptmumtket  Ja- 
ponicOf  Linn.    Onpit  JegMnUea,  Bentb.    (U.  4c  B.  244.) 


OF  ABTS  AND  SCIENCES:  6£PX£Mfi£E  11,  1866.  177 

LobeUaeea. 

RoLLANDiA,  GaueL  Bot.  Freye.  Voy,  p.  458.* 

OrIjz  tnbo  ovotdeo»  lobis  mbbreviatis  flsqualibiiA.  CSoroIIft  vcnato- 
gibbosa,  a  latere  oomprewa,  tnbo  integro  superae  inflato  dono  fiaso, 
caljoe  mtilto  longiore,  limbo  quinqnepartito  iiibbilabiaCo^  lobU  knoeo- 
latis.  Golamna  stamioea  inferne  eorolle  poeCice  et  lateialiter  adnata. 
AnthenB  due  inferiores  barbato.  Stigma  bilobom.  Baoea  bilocularis, 
calyee  diu  penistente  ooronata.  —  Frntices  lactesoentes,  Sandwicenses, 
laoemis  axillaribos  breTibos,  pedioellia  Dudis.  Folia  iotegra,  Beaqut- 
tripedalia. 

252.  RoLLAin>iA  LANOBOLATA  (Gaod.  L  c) :  frotioosa;  ibliis  ob- 
longo-Ianoeolatis  daplicato-dentatia  aubtiu  birtellia  utriaque  aoutifl,  petio- 
lu  aesqui-bipollicaribas ;  pedaocolis  petiolo  sobflequilongis  paudSom; 
calyds  lobis  glabris  obovatis  obtnns  tnbo  ovoideo  triplo  breTioribns ; 
edamna  Btamiaea  aatherisqae  hinutis}  conilla  fere  glabra;  stigmate 
nado;  semina  minutinime  striato-reticolata.  —  JR.  kmeeolalaj  &  var. 
grandifolin,  DC.  Prodr.  7,  p.  344.  J?.  Deletsertiana^  Gaud.  Bot.  BoTiite, 
U  75.  IJdissea  lanceolaia^  Gray,  in  Proceed.  Amer.  Acad.  5,  p.  147. 
—  Oahu.    (W.  T.  Brighain.) 

253.  ROLLANDIA  CRist'A  (Gaud.  1.  c.)  :  fruticosa;  foliis  obovato- 
lanceolatis  inferne  longe  attcnuatis  breviter  petiolatis  mumbranaceis 
fere  glabris  margins  j^t  rnilatis  undulatia  vel  integerrirals  ;  pedunculo 
petiolurn  adipqiiaute  paut illoro ;  calycis  lobi-?  oblori'jisi  olitu  i-  siibfolia- 
ceU  velutinis  valde  imbrlcatia  ovario  fpquilongis;  columna  .staaiinca 
glabra;  corolla  cinereo-puberula ;  stigmate  nudo. —  (^faneaf  JioUan- 
dia.  Gray,  1.  c.  p.  149.  —  Oahn.    (M.  &  B.  58.) 

254.  R01.1.AIIDIA  HuMBOLPXiAMA  (Gradd.  Bot.  Bonite,  t.  76} ;  fru- 


*  The  dia};nostic  characters  of  the  foor  flesh j-fVaitied  gWMia  of  LobdiaoMS  pacn- 
liar  to  the  Hawaiian  Islaods  may  be  aiated  thuo :  — 

RoLLANDiA.  CalycU  lobi  breves.  Corolla  nrcuato-gibbo)>a  a  latere  corapre««a. 
Colamoa  stamioea  coroUn  postice  et  lateraliter  adnata.   Caudex  fere  herbaccas. 

DmuMBA.  Galjdi  bin  hwm  Ha  farefiMimi,  uspiiii  dntifiiraiM.  OoraUa 
•TCoaiav  tobo  ^lindnoeo.  GolaiDiia  ttaiidnea  Uben.  ArbttMaltt  eo]nnia«fonMi 
T0I  mnoHB. 

Cyaxea.  Calyds  lobi  foliacci  vel  prsetongi.  Corolla  arcnata  t«1  rOcdaHala. 
Columna  staminea  libera.    Frntices  vel  arbores  columnaeformea. 

Cleumontia.  Calycis  lobi  corollam  spquilongfam  sub  anihesi  valvatim  incln. 
deotcs,  cadocL    Columna  staminea  libera.    Arbiuculae  romoso:. 

VOL.  vii.  23 


Digitized  by  Google 


178 


PKOCEEDINQS  OF  THE  AMERICAN  ACADBMT 


tiowa ;  foHis  hnoeolatis  vel  oboTato-lanceolatis  inferne  attenvatis  kra- 

giuscule  pctiolatis  fere  glabris  serrulatis  vel  integcmmis ;  pedunculo 
petioluin  aditMjuante  vel  superante  paucifloro ;  floribus  hirU'llis  ;  caljcis 
lulfiH  lanceolatis  ovario  dimidio  brevioribus;  columna  stuiiiiiitji  glabra; 
etiginato  pili-?  cincto.  —  Oahu.  (W.  T.  Brigham.)  —  I  have  fortu- 
nately lieen  able  to  identify  a  single  specimen,  which  Mr.  Brigham  col- 
lected, with  the  fijTure  of"  tliis  species:  as  i.s  shown  by  the  description, 
drawn  from  the  specimen,  aided  by  Gaudichaud's  excellent  figure,  it 
has  characters  of  value  upon  which  to  stand. 

Dt£Li8SEA,  Gaud.  Bot.  Fr eye.  Pby. 459. 

Calyx  tubo  haemispherico  vel  turbinato,  lobis  brevibas  sBpiua  denti- 
formibna.  Corolla  arenata,  tubulosa,  bilabiata,  tabo  Mspius  dono  flsao, 
labiis  loogitaditie  ttquaUbiv.  Cohunna  ataminea  a  ooroUa  libera.  An* 
thera  dan  inferiores  barbata.  Stigma  bilobam.  Bacca  tabgloboaa, 
bilocutoris*  —  Froticea  rel  arbuaculn  laeteflcentea,  SandwioeDSca,  feliia 
integriB  vel  pinnatifldis^  racemu  axillariboat  pedicellis  8«pe  bibracteo- 
latts. 

S55.  DsLUBKA  CLSRHONTiomBS  (Gaud.  Bot  Bonite,t.47):  froti- 
oosa,  birtella ;  foliia  ooriaceis  oblongis  ntrinqud  acaminatis  creberrime 

Fcrrulatis  supra  glabris  breviter  petiolatis  ;  pedunculis  bracteatis  pauci- 
floris  petiolum  adaequantibu*;  vel  superantibus ;  pedicellis  pedunculo 
sequilongis  bibracteolatis ;  ii  ^i-  calycis  brevi^imis  triangularibus ;  co- 
rolla bipollicari  sub-bilabiata ;  bacca  angiilato-sphrrrica  apice  trunoata 
(pollicari)  ;  seminnm  te^^ta  Irevissinia. —  Gray,  1.  c.  p.  147.  —  This 
character  has  been  drawn  up  from  a  young  specimen  in  the  collection 
of  the  United  States  Exploring  Expedition,  helped  oat  by  Gaudi- 
chaud's figure. 

256.  Dp.lissea  coriacea  (Gray,  I.  c.  p.  147)  :  ''fruticoaa,  glabra; 
foUis  amplis  (pedalibos  et  ultra)  oblongo-lanceolatta  ooriaoeis  repando- 
aermlatis  basi  aeotia  kmgiaacale  petiolatia,  Tenalia  oonspieae  reticahk 
tis;  lacemis  plorifloria  petaolam  hand  auperaotiboa ;  oalyda  limbo 
ob8ol0to  M  denCibaa  5  tniiiatiB  iBatroeto;  ooralla  (glabra)  poUiouri 
iabenrrata." — Kami.  (Bemy,  802.) 

Tar.?  ^  ^foliia  apathnlato^lanoeolatis  in  petioltim  breTent  biig9 
•ttenoatis.*'  —  Fruit  as  large  as  a  cherry.  —  Haleakala»  East  Hani. 
This  may  be  my  2>.  arbona, 

Yar.?  7.  TOKATiLOBA.  (Gray,  L  e.  &  in  Bot.  S.  P.  ExpL  Exped. 
ined.) :  ^  foliis  proAmde  sioaato-piimatifidis,  lobis  utrinque  5-7  obtu- 
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siffsimis  intje^errimis,"  —  Moiiijt;iiiis  of  Knuai.  This  wiia  doubtfully 
referred  by  Gray  to  JJ.  Dekssertiana,  Gruy,  1.  c,  which  is  RoUandia 
Delessertiana,  Gaud.  Rot.  Bonitet  t.  75,  which  again  appeals  to  be  iden- 
tical with  a.  lanceolata,  Gaud.  I  have  little  doubt  that  it  ia  a  variety 
of  J),  coriaceoj  but  only  some  leaves  have  bueii  collected. 

257.  Delissea  obtusa  (Gray,  1.  c  p.  148):  "truticosa;  ramig 
jooionbus  floribuaque  undique  pubescentibus;  foUiD  (5-d-poUic.)  mein- 
branaceis  obloDgis  semilatis  apice  vel  utrinque  obtusis  subtus  parca 
pabescenttbus ;  racemis  plurifloris  petioluai  i^acilem  baud  superanti- 
bus  s  calycis  limbo  minato  vel  fere  obsoleto;  oocolla  gracili  tot^Uicari 
iDearra";  columua  gtnminea  ^Inbra ;  semintim  teita  bBviattma  niti- 
diu^aku—- Mountaios  of  Maai.    (M.  &  B.  466.) 

Var.  MOLLIS  (Gray,  1.  c) :  ^  caule  cra^siori ;  foliia  eloogatia  (anbpe- 
dalibna)  oblongo-laiioeolatis  baai  in  petiolum  breviufeulimi  attenoalb 
eapim  pubemlia  aubtna  inoUitw  pnhenoentibw  i  florilNU  poUioaxibiit 
erattuMCBlia  oBrnleiB.'*— Mouna  Eea,  HawaiL 

858.  Dblissba  hibtblla  («[».  no?*) :  frntloota,  lamoM,  hirteUa ; 
fiiliis  oblanoeolatU  utrinqiie  acnminatis  erebre  semilatia  tupra  glabria 
petiolatia;  pedoneiilis  paudfloris  petiolo  breYioiibus}  lobis  calycU 
kooeolatis  ovario  molio  brevioiibus.  —  HoontaiDs  above  WaSmaa, 
Knt^^A  laige  biancbiog  Bfanib^  20  feet  faigli»  binata  with  ihort 
nisly  hairs.  Leaves  7  to  10  inches  long,  S  to  8  wide.  PetioIoB  about 
8  todies  long.  Only  flower-buds  leeiit  in  wbidi  the  sepals  are  soaroely 
alineleng.  (M.&B.674.) 

859.  DtLtssBA  AOimiNATA  (Gaud.  Hot.  Freye.  Voy.  p.  475,  t.  76 ; 
DC.  Pvodr.  7,  p.  342,  non  Gray,  1.  c  p.  148) :  fruiiootia,  ramosa ; 
foUts  oblongis  utrinque  acamioatin  denticulatie  membranaoeis  pilosius- 
coHs  subtus  pallidioribus  longiuscule  petiolatis ;  pcdunculis  petiole  bre- 
vioribus;  pcdieellis  fiUformibus  nudis,  floribus  racemosis;  calycis  lubis 
lanceolatis  puberulis  ovario  dimidio  brevioribus;  corolla  (12 -IG  lin. 
lougu)  glabiai  i:  cuiuuiuu  -Luminea  hirteUa;  seminum  testa  la;vi»i)tma 
flava.  — Oaim.    (M.  6^  Ji.  2.'i3.) 

260.  Dklissk  v  ANGUSTiFOLiA  (Presl,  Prodr.  Lob.  p.  >47) :  fruti- 
cosa.  ramosa  ;  foliLs  lanceolalis  acutis  serratis,  .serrntnris  obtusis,  petiolis 
limbo  dimidio  brevioribus  ;  pedmiculis  a.xiUariluj-  plurifloris  petiolo 
aequilongig  ;  floribus  (^rj'rabo  ;  pedicellis  filifortiiilju<  nudis;  calycis 
lobi-i  dentiformibus  ciliolatia  caducis ;  corolla  cum  colunina  staminea 
glabra;  seminum  testa  IfEvissima  nitidiuscula. —  DC.  Prodr.  7,  p.  343. 
D,  acuminata,  &  var.  angiuttfoiia,  Gray»  L  c.  p.  148.   i'Obdia  angut' 
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HfiHaf  Cham,  id  Linniem  8,  p.  219.— Oftba.  (M.  &  B.  231 ;  Beroy, 
299.) 

261.  Dklissea  rhytidosperma  (sp.  nov.)  :  arborescpns ;  foliii 
lanccolatis  petiolatis  tnenilM-inact' is  utrinque  acumiiiail^  -rrr;iti-,  -erni- 
turis  acutin;  pedunculb  avilln  ibus  paucifloris  petiolo  brevioribu- ;  flori- 
bus  raceraosiis  ;  pedicellis  nuiiis  ;  calycis  lobi;*  dentiformibus  p«^^i•^telll- 
tibu8  ;  seminum  testa  valde  iindulato-rugosa.  —  Mountains  above 
Wairaea,  Kauai. —  A  small  tree,  glabrous  in  all  parta  as  far  as  known. 
Leaves  3  to  5  inches  long,  1  to  1  ^  incheii  wide,  thin  and  somewhat 
reticulated-veiuy.  Petioles  an  inch  long  or  less.  Peduncle?  quite 
short.  The  persistent  calyx-lobes  less  than  half  a  line  long.  Flowers 
anknown.    (M.  &  B.  576.) 

262.  Drt.tssf.a  arborea  (sp.  nov.) :  caule  simpUciuiino  fere  gla> 
bfo;  foliis  bipedaliboft  fitibcoriaceis  oblanceolatis  superne  creberrime 
serrolatis  infeme  longe  gradatim  attenuatis  integenimia  aesdlibos; 
pedunculia  axillaribns  brevibua  paneifloris;  calyciB  limbo  ftre  obooletos 
cotoUa  alba  fers  recta.  ^Ulapalakaa,  £.  MauL— Trunk  simple,  ereet» 
20  feet  high)  bearing  a  large  toft  of  horiiontallj  q»readtng  leaves  at  the 
apex,  among  the  sessile  bases  of  whieb  aie  the  short'pedoneled  dnsters 
of  flowers.  (1£&B.  461.) 

263.  Dblibsea  subcobdata  (Gaud.  Bot  Frejc.  Toy.  p.  457,  t 
77) :  ihitioosa,  nunosa,  glaberrlma ;  foUis  oralis  subeordatis  acutis  io- 
seqttaliter  serratis,  dendbos  acutis,  petiolo  limbo  aequilongo ;  pedunonlis 
petiolo  oquiloiigis  vol  brevioribus ;  pedioelKs  nodis ;  calycis  lobis  bre- 
▼issimis  pilosinscolis ;  corolla  (sesquipollicari)  dorso  ad  medium  lissa ; 
bacca  tnrbinata;  seminnm  testa  eximie  ragoiia. — DC.  Prodr.  7,  p. 
842.  D.  undulata.  Gray,  1.  c  p.  l4By  pro  parte. — Kaala  Mountains, 
Oahu ;  Kauai.    (M.  &  B.  573.) 

2G-4.  Dki.issea  lxdulata  ((iaud.  JJut.  Freyc.  Voy.  p.  457,  t.  78): 
fruticosa  ;  caule  wmplicissimo  ghtberrimo;  foliis  ovuto-lanceolatis  acntis 
sernitis  in  p«'tiolum  limbo  dimidio  breviorem  v.  a-quilongum  angustalis, 
nunc  subeordatis;  pedunculis  brevibus  confertis  plurulori.s;  pedicellis 
nudis ;  calycis  lobis  brevissimis ;  corolla  (subpollicari)  dorso  ad  medium 
usque  fissa  ;  bacoa  ovoidea;  seminum  testa  lirviuseula.  —  "Kauai"  or 
more  probably  "  Niihau  *'  (Remy,  300''^'),  where  it  was  also  found 
by  Mr.  W.  T.  Bngham. 

*2t)5.  Delissea  platyphtlla  (Gray,  1.  c.  p.  148)  :  caule  fruiicoso 
Qfgyali  petiolisque  tuberculis  acoleiive  conicis  raollibus  obsitis;  foliis 

ft 

l^oipedaiibus  obovato-oblongis  repandis  merobranacMs  glabris  petio- 
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latli?;  pedumMilis  axillaril)u>  hrevibus  erassis  paudflon^;  pedicel  lis  sub- 
pollicaribug  mi<li>  ;  lobis  cal yc  i>  l>rt:vibu«  sububui.-j ;  lloribuji  I'ere  bipoi- 
licaribus.  —  Puna,  Hawaii,  in  wooUs  near  Hilo.    (M.  &  B.) 

266.  Df.mssea  RACKMOSA  (sp.  nov.)  :  fruticosn  ;  foliis  oblongo-lan- 
ceolatis  vcl  ovato-ianceolatis  utrinque  arulis  minute  eroso-orcnulatis  in 
petiolum  brevem  longe  attenuatiis  supra  pilis  conieis  brevibus  raris,  sub- 
tus  albidig  pubescentibn^  venis  brunneis ;  pedunculis  folium  ada>quaQti- 
bus  bracteaiin ;  pedioellis  bractcolatis ;  calycis  lobis  glabratis  oblongi:» 
obtusiusculi^  orario  multo  brevioribus.  —  Oahu.  —  An  unbranched 
shrub,  o  or  6  fet  t  h\g\u  Leaves  a  foot  long,  aboat  4  inches  %vidr, 
tapering  gzaduallj  at  the  base  ioto  a  petiole  but  an  inch  loog.  The 
pubesoenoe  on  the  under  surface  of  the  leaf  whitii«h,  except  on  the 
brown  veins,  and  quite  characteristic  Peduncles  looselj  several^flow- 
ered.  Ovary  6  or  7  lines  long.  Sepals  hardly  eioeeding  a  line  in 
length.   (M.  St  B.) 

267.  "Dkumea,  caltcina  (Presl.  Piodr.  Lob.  47) :  foUis  ob- 
longo-lancBolatis  ntrinqoe  acotis  in  peliolum  brevem  longe  attenuatas 
inaeqoallter  eroso-erennlaUs  supra  planis  ptlisque  eonlcis  brevibos  taris 
spaisis  contpersis  subtos  reticulato-venosis  in  lete  fuscescente  pmerttm 
hirtis ;  ealyce  gkbco^  lobis  obkogui  obtasinscolis  uninerviis ;  ovario  sab 
anthesi  obconioo,  grossilhaillone  olivflefivmi,  vertioe  lobis  caljcis  erectis 
eoronalo;  oorolhi  limbo  hirtella;  tube  antheiamm  circa  basin  sorsnm* 
que  in  solcis  fairto.  XoMSfa  ea(yctna,^  Cham,  in  Linnaa,  8%  pw  2S2.» 
Leaves  crenalate»  shining  above,  1 J  feet  long,  3  indies  wide.  Petiole 
1  inch  long.  In  some  notes  which  Prof.  A.  Braun  has  obligingly 
eommunicated  conoeming  GiamiflfiO*s  specimen  of  this  plant  in  the 
Berlin  herbarium,  he  i^hows  that  the  common  peduncle  is  but  an  inch 
or  two  long,  much  thickened,  and  that  the  sepals  are  ovate-lanceolate, 
3  lines  long  and  lialf  a^;  witl<'.  It  thus  differs  in  ;.ev«Tal  respects  f'ruin 
tlie  prt'ccdinj^  species,  which  I  had  at  firnt  thou;^ht  should  be  referred 
here,  but  I  an)  not  so  sure  now  that  this  specie^  tihuuld  not  stand  iu 
Cyanca,  and  near  C.  aspera^  Gray. 

2ti8.  Dklisska  I'iNNATiFiDA  (IVesl,  1.  c.  p.  47):  ramosa;  foliis 
nblon«!;o-lnnceolatis  utrinque  acutis  in  petiolum  brevem  decurreiuibus 
remote  pinnatiiidis  leviter  sinuato-<luplicato-dcntatis,  dentibui  brevibus 
pinnisque  obtusis  calloso-mucronulatis,  supra  planis  L'l;\bri>,  subtus 
reticulato-venosis  in  rete  fuscescente  pnrsertim  hirtis ;  racemis  axil- 
laribus ;  calycibus  coiollisque  hirtis ;  ovario  obconico  lobis  calycis  auri- 
culatis  ovatis  obtusis  coronato.  Lobelia  jntmatifida,  Cham,  in  Linnssa, 
8,  p.  220.  —  Oaha. 
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269.  Delisska  ambigla  (Pre.sl.  1.  c.  p.  47):  foliiis  oblongo-lanceo- 
latis  utrinque  aculis  in  petiolam  brevem  longe  nnsrtistfitis  stnuato- 
dupiicato-triplicatoque-dentatis  (dentibuij  cjiUoso-uiucTomilatis)  s^upra 
planU  glabris  suIiiuh  hirtis  rctit;uIato-venosii)  rele  fuscescetite  ;  raccm'B 
axillnribus;  ovario  ubeunieo  irlabresrente  ;  lobis  calycis  ovatis  subeniar- 
gmato-obtusis  mucronati<  panlnlnin  birtellis ;  corolla  in  nervis  pitescr- 
tim  hirta.  I*re$L  —  Acoonlini;;  to  Clmfuii»M>»  perhaps  not  distinct  from 
the  precedinfT.  but  tiie  culy\  lol>e.s  Xam  auricled,  etc.  lAiheUa  ambi' 
ffua,  Cham.  I.  c.  [>.  221.  —  I  know  nothing  of  ibis  or  the  preceding 
species.    Perhaps  they  should  stand  in  Cyanea. 

270.  Delissea  Maxnii  (W.  T.  Brigbaaiy  in  liU.):  fruticoea,  ramosa, 
puberula;  foHis  lanceolatis  acuti><  serratLs  nubtus  pallidioribus;  peduiH 
culis  petiolo  snbequilongia  poUicaribuB?  onlyciB  lobis  linearibus  ovario 
bis  longioribus ;  corolla  fere  recta;  >eniinuni  testa  minutissime  striato- 
reticolata.  —  Molokai.  —  Leaves  5  or  6  inches  loog,  1  to  1|  ioohet 
wide.  Calyx  kbes  8  or  4  lines  loog^  leas  than  a  line  wide.  (W.  T. 
Brigham.) 

871.  Dklmbba'  nsBA  (sp.  nov.):  fratioosa,  ramosa;  foliis  sesqiit* 
pedalilnis  in  petiolum  longe  attennatia  ohovato-lanoeolatis  ntrinqne 
prmertim  basi  acuminatis  crenatis  supra  glaberrimts  sobtus  paroe  hir- 
aatulis;  noemi^  breTilms  8-lS-floiist  pedancolis  pedioelliique  brae- 
teolatis  cum  floribtis  (sesquipoUicaribus)  glandukMO-viUosu ;  lobis  ealj- 
eb  lanceolatis  ovario  longioribus;  eo#olla  purpurea  dorso  usque  ad 
basam  fissa;  oolumna  staminea  glaberrima.^  Valleys  of  Kealia  and 
Hanalei,  Kauai.— ▲  branching  shrub  about  10  or  12  feet  high.  (M. 
tc  B.  577.)" 

272.  Dklissea  pilosa  :  **  aiule  frutescente ;  foHls  subpedalibus 
niembranaceiH  obovatis  utrinque  acutii  vel  acuminatis  eroso-crenatii* 
pilis  brevibus  nioUibu:*  hirsutis ;  racemi^  b  ux  ibus  in  pcdunculo  1-2- 
poUicari  hirsuti.ssimo  paiiciti.  i  ;  floribub  parvis  griseo-cartileis  pedicel- 
lisque  glabris;  iobis  calvcis  iiuearibus  (^j»ublbliucci-»]  ovariu  oblonjro 
sequilongis." — Cyanea  pilosa,  Gr&y,  L  c  p.  149.  —  Mauna  Kea, 
Hawaii. 

273.  Delissea  AsPLi  Nrpor  i  A  (.sp.  nov.) :  iruticosa,  fere  glabm ; 
foliis  roembranaceis  ampli^  (ultrapedalibuii)  pinnatisectis ;  seginentis 
lanceolatis  sinuato-subpinnatifidis  aia  sinuata  conHuentibus ;  costa 
rhachi  petiolitque  plurifloris  aculeis  brevibus  armatis ;  pedicellis  brac- 
teolatis;  lobis  caljcis  oblongis  obtusiusculis  ovario  dinndio  brevioribus; 
corolla  gradli  l«re  bipoUicari  —  Waiehu  Valley,  West  Maui.  —  A 
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#mall  i^iniple-stemmed  shrub  3  tu  5  ftet  high.  Leaves  much  like  those 
of  (^^<eu  Grimesiana.    (M.  &  B.  464.) 

Gtah EA,  (?€nnf.  AiT.  JWye.  Foy.  p.  457. 

Calyx  profunde  5-fidus.  mho  Lurbiiuilo,  lubis  spqualibus  foliaceU 
persistculibus.  Corolla  lubulosa,  bubarcuatn,  5-fi(la,  k  i  s  >  ad  medium 
vel  basim  usque  Hssa,  lobis  iiub-bilabiatis  tequilon^i-  liin  ari-luneeolatis. 
Colurann  ,4juninea  a  corolla  libera.  Atitlierffi  dutc  interiorci  v<  1  muiu-.s 
barbutse.  Stiginu  bilobum.  Bacca  bilocularls.  —  Friitices  vel  arboreji 
]acte:$centes,  Sandwicen^s,  saepius  tuberculato-acoieataB,  foliu  iategriA 
vel  pinnatipartiiis,  racemis  axillaribus. 

274.  Cyakea  A8PEBA  (Graj,  1.  c.  p.  146):  '^fdiis  obloiigOH>TatU 
acuminatiA  deuticulatis  subtu*  ad  TcDas  vennlasque  ochraceo-hirtellis 
utrinqiie  !ectu!i>  basi  papillati!!  aiipcris,  p«tiolo  maricato ;  caljrcis  glabri 
lobis  ovalibus  obtusissimis  foliaceis  tubum  elongato-obconicuin  leqiiaiiti- 
bn« ;  corolla  SJ^poilicari  currata."  —  Oahu.   (£xpl  Exp.) 

275.  Ctakba  ABB0RB60ENB  (sp.  DOT.) :  laiDoea,  glabra ;  foliis  cori- 
aoeis  obtiMU  basi  angU;»taUs  crebre  repando-aenulatu  supra  Tiridissimla 
aobtds  paUidMHiboa;  pedoaottlia  axillaribui  paticilloru;  bacca  0ava 
diametfo  Nsqaipollicari ;  lobis  calyeis  suoeutentis  pollicaribas  vol  sos- 
quipollicaribas.  obfcmgia  obtnais.^  Watt  ManK— Asmall  tne  20  or 
25  feet  faigb«  much  brandied.  Lmitos  8  to  6  inches  loDg^  1  to  1(  indies 
wide.  Fully  expanded  Howers  not  seen,  but  the  joung  bud  an  inch 
long.   (M.  A  B. ;  HiUebnind  ?) 

276.  Ctanba  lobata  (sp.  noT.):  frutieoaa,  g]«bra$  IbUia  sesqoipe- 
dalibiis  oblanceolatis  obtusis  Innqoaliter  sinuato^lobatis  subtns  pilis  bio- 
▼ibns  rarisMittis  (petiolo  3  — 4-pollicBri  aeuleis  oooids  sparfiis)  obsitis; 
peduneulis  bracteatu)  paucifloria  petiolo  subffiqoilongi9y  bmcteis  line- 
aribus  snbfoliaoeis ;  aepalis  foliaceis  late  oUongis  obtusis  mncronatis 
plorinariis  pollieaiibosoTario  nolto  loogioribus}  corolla  magis  corrata 
2  -  S-poUicari ;  stigmate  Talde  bilobo  oudo.  —  West  Maui.  — A  small 
shrub.    (M.  &  B.  467.) 

277.  Cyan K A  Grimesiana  (Gaud.  Bot.  Freyc  Voy.  p.  4,  t.  75) . 
fruticosa,  glalmx ;  foliis  cum  poliolo  6-poUic:iri  bi  -  iripedalibus  pinnati- 
Seciis,  segmentis  lanceolatis  siuuatis ;  petiulL»  aeuleis  conicis  uj  niutis ; 
pf  duncuiis  longis  laxe  paucifloria  pluribructeatis,  bracteis  latictolatis 
foliact'is  ;  pt  dieellis  bipollicuril»u8  bracteolatis  ;  lobis  calycis  ubiongis 
acumitiatis  foliaceis  plurinerviis  ultrapollicaribus  ovariu  longioribus  ; 
corolla  curvata  2  -3-pollican ;  stigmate  bilobo  pilis  cincto;  bacca  loage 
turbinata.  —  Oahu.    (M.  &  B.  20 1.) 
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Yar.?  CITBULLIFOLIA  (Gray,  L  &  p.  148):  **foliiB  bipiiiiiatipartilii» 
aegmentis  ainiiatis;  coulo  a«soIei8  oonieiB  ereberrimis  hoirida**— Hawaii 
Oahu. 

278.  Gtakba  LBPT08TBGIA  (Gray,  1.  c.  p.  149):  glabra;  foliis 
ad  Rpicem  caalis  simpUcis  arborei  confcrti^  lanceoktis  subsessilibus  in- 
tef^errimU  undulatis  (bipedalibus  et  ultra)  ;  niceinis  brevissimis  confer- 
tifloris ;  calycis  segrnentis  pnclorigis  e  basi  latiori  angustissime  lineari- 
bus  pateiitibus  corolla,  gracili  luagioribus  per.-'istentibus."  —  Mountains 
above  Waimea,  Kauai.  —  A  very  remarkable-looking  plant,  the  erect 
columnar  trunk  30  or  40  feet  high,  bearing  at  its  apex  a  dense  spread- 
ing tuft  of  leaves.    Flowers  dark  purple.    (M,  &  B.  575.) 

279.  Cyanka  tritomantha  (Gray,  1.  c.  p.  149)  :  "aiule  simplici 
arboresrenit-  ui  L^yali;  loliis  lato-laucuohiii^  inembranaceis  subintt'f?erri- 
luiii  I'eru  glabn  basi  acutis  tripedalibus  (incl.  petiolo  crasso  5  -  tJ-polli- 
cari)  ;  florihus  confertis  magnis  ;  calyce  pubcscente,  lobis  linearibus 
pollicarihua  foliaceis  ovario  cylindraceo  longioribua;  corolla  tripollicari 
extus  tomentoso-pubescente  in  segmenta  3  loo^linearia  mox  diviaa." 
<^Mouna  Kea,  Hawaii.    (Expl.  Exp.) 

280.  Cyanea  supkbba  (Gray,  1.  c*  p.  149) :  caule  arboroa  simpli- 
cissima ;  foliis  ad  apicem  caulis  confertis  lanceolatis  ero8(H»enulatis 
Bubooriaoeis  bi-tripedalibus  petiolatis;  iDfloresoentia  corolUsque  tomoi- 
to.<tia ;  podunculis  elonprati^  nutantibus  crebre  bracteatls  capitulo  com* 
paeto  globoso  terminatis ;  lobis  calycis  oblongis  foliaceis  (naargine 
imbricatiB?);  oorolla  bipollicari  tubulosa  unilabiata,  laciniis  linearibus 
patentibas.  —  MacrochUm  iuperktif  PresL  Frodr.  Lob.  p.  47.  Lobelia 
st^^erba,  Cham,  in  Lioiuea,  8»  p.  228,  225. — Seen  growing  on  the 
Kaala  HoontaiiUy  Oahu,  but  unfortunately  not  in  flower. 

Ci.SRMOifTiA,  Gaud,  BoL  Fre^  Vi»y,p,  459. 

'  CUyx  coloratos,  supra  ovarium  productus,  arGuatu8»  coroUam  aqui- 
loogam  tub  antheai  Talvatim  includena^  ab  ovario  drcumeuae  cadueus. 
Corolla  tubnkwa,  areuata,  aemi-quinquefida  done  ad  baaim  usque  fissa, 
lobis  subsaqoalibus.  Columna  staminea  a  oorolla  libera.  Anthers  2 
infetiores  barbate.  Stigma  bilobum.  Baoca  eubgloboaa,  btlocularis.  — 
ArbaseulsB  lactesoeotes,  Sandwicenses,  ibiiis  integris,  raoemit  azillari- 
bus,  pedicellis  bibracteolatis. 

281.  Clermontia  grandiplora.  Gaud.  Bot,  Freyc  Voy.  p.  459, 
t.  73 ;  Gray,  I.  c.  p.  150.  Var.  brevjfolia,  Gray,  1.  c.  Var.  ob- 
LONGIFOLIA,  Gray,  I.  c    C.  persias/idia  et  C.  oUongifoliaf  Gaud. 
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1.  c.  t.  71,  72.  Var.  lokgttolia,  Grnj,  1.  c.  C.  grandi  fJora,  Hook. 
&  Am.  liot.  Beech,  Voy.  p.  88.  C.  Kakeana,  Meyen,  in  Presi,  Lob. 
C.  macrophyliaf  Nutt.  C.  macrocarpa,  Gaud.  Bot.  Voy.  Bonite,  t.  19. 
Tboagh  Tariid>le  in  the  leaves,  and  in  a  lesser  degree  in  the  flower.^, 
this  la  a  well-marked  species,  at  once  recognized  wherever  seen  in 
the  mountain  forests  which  it  inhabits,  and  of  which  it  at  times  almost 
forms  a  part,  as  it  is  a  large,  mudt-lnaiiched  shrub  or  small  tiee,  10 
to  30  feet  high. 

282.  Clebmontia  pastzvloba,  Gaud.;  Gray,  I.  c  p.  150.  C.  oh" 
hnffifoUa^  Hook.  ^  Am.  L  o.,  non  Gaud.  A  small  biaochiiig  shnib. 
(M.  A  B.  296.) 

BaiaHAMiA,  Gray,  nov.  gen, 

"  Gbljrx  tobo  obloDgo  eximie  10-oostaftOb  tetibns  parmlSs*  Gorolla 
bypoeraterimorpha;  tubo  pmlongo  ftre  reeto  ancioe  sinubiis  2  piofwi- 
dins  iaso;  lobis  ovatoKtUoiigls  nqoaliter  patondbos  oonsimilibos,  nisi 
2  anticis  loogiter  aoguiciilatis.  Golnmna  staminea  ooio1)»  tabo  infra 
rnsdinm  (postaoe  altios)  adnata;  sToantbera  sabindusa  apice  recorro 
barbata.  Ovariom  Inlocnlare.  Stigma  bilobom*  nndom.  CSapBiila 
primnm  earaosa,  locnlis  demnm  limis  2  kmgitudioaliter  debiscentibits* 
Semina  oblooga ;  tesla  tsotiiter  crostsoea  l»Tio8cola :  embryo  rectos  al* 
bimi]nea]eaflobfevior.^Aibi»eakSandwicen8ia,caniosa,gIabras  canb 
ofgyali  simpliinssimo  folia  obovate  nibintegerrima  eiebenime  quasi  capi- 
tatim  oonferta  gerente ;  peduncoln  axiUaribas  fbfio  breyioribiu  apice 
racemoso-paucifloris ;  floribus  pedicello  recto  baud  resupinatis  albis. 

283.  "BuicnAMiA  insigixis. — Molokai.  (W. T.  Brigham.)  'Kauai 
or  W&mu:  (Remy,  309*".)  —  Stem  5  to  18  feet  high.  Leaves  (in 
the  Pp«  (  iinens)  only  6  or  8  inehos  long,  contracted  at  the  base  into  a 
very  sliort  |n  [iole.  cvidontly  more  or  less  fleshy,  and  forminp;  a  close 
tuft  nt  dio  siuiiinit  of  ihe  columnar  stem.  Peduncles  stout  and  mani- 
festly fleshy,  3  to  5  inches  Iowj:  ;  the  thidc  ascending  pedicels  half  an 
inch  or  an  inch  lon^ :  bracts  deciduous.  Calyx-teeth  much  shorter 
th:ui  the  tube,  oblonii-lincar,  sli;;htiy  accrescent  and  pcf^istent  on  the  ripe 
fruit  collected  by  Mr.  lirighara,  deciduous  from  that  of  Reray's  speci- 
men. Corolla  showy,  white  with  a  tinge  of  cream-color;  the  rather 
slender  tube  about  4  inches  long,  slightly  incurved ;  the  5  lobes  when 
expanded  about  an  inch  long,  thickish,  valvate  in  tcstavation,  with  the  * 
pointed  tips  inflexed,  in  equality  of  size  and  position  apparently  as 
nearly  regnlar  as  ia  Itotoma,  bat  the  two  anterior  kbee  sepaiated  firom 
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eftoh  other  and  from  the  hftenl  ones  by  sinnseS)  forming  narrow  dam 
of  aearlj  the  same  length  as  the  lobe.  The  anther-tube  half  an  inch 
long,  scarcely  projecting  beyond  the  cleft  of  the  corolla,  straight,  with 
the  apex  abruptly  curved  toward  the  upper  Bide  of  the  flower,  and 
tipped  with  a  uniform  tuft  of  beard,  otherwise  glabrous.  Stigma 
neither  bearded  nor  indusiate,  of  two  small  and  flat  rounded  lobes. 
Ovuiy  acutely  and  nearly  equably  10-ribbed.  Fruit  three  fourths  of 
ao  inch  long,  fleshy-coriaceous,  10-ribbed,  evidently  capsular;  each  cell 
opening  by  two  equiUisiant,  lon<^itudinal,  intercostal  chinks  or  clefts 
extending  fron^  just  below  the  apex  to  the  base.  Seeds  very  numer- 
ous, half  a  Ime  ioug.  —  Described  from  a  s|in  iinen  in  Reuiy's  collec- 
tion, communicated  by  the  Paris  Museum,  and  from  flowers  and  fruits 
collected  by  Mr.  Brigham,  and  preserved  in  alcohol.  —  This  very  in- 
teresting addition  to  the  peculiar  Lobeliaces  of  the  Sandwich  Islands, 
I  have  dedicated  to  Mr.  Mann's  companion  in  Hawaiian  exploration, 
William  T.  Bbiobam,  Esq.,  who  not  only,  after  M.  Remy,  discovered 
it,  and  brought  the  materials  needful  to  complete  its  characters,  but 
who  has  paid  particular  attention  to  this  group  of  plants,  collecting  speo- 
imens,  and  especially  making  sketches  of  the  arborescent  species  he 
met  with.  The  Ihiit  of  my  specimen  from  Bemy  would  rather  be ' 
thought  to  be  baccate;  bat  Mr.  Brigham's  prove  it  to  be  capsular. 
The  resemblanee  of  our  plant  to  Aoloma  is  mainly  in  the  great  length 
and  general  form  of  the  corolla.  But  its  true  relationship  is  evidently 
vith  the  unfortunately  little-hnown  Sder^ktea  arbartOf  A.  DCS.  (XoAs- 
Ua  arhoreOi  Forat)  of  Tahitt  In  that,  however^  so  fiir  as  is  made  out* 
the  corolla  is  no  longer  than  the  foliaoeoos  calyx-lobes,  and  deft  to  the 
hase^  and  the  ce^mle  cpmu  at  tk$  teritx  fipo  round  poret.  The  one- 
flowwed  peduncle  is  of  small  moment,  as  it  is  faibracteate  s  and  I  sup- 
pose it  is  not  certain  that  the  flower  is  lesu^aate  after  the  manner  of 
.the  Older,  although  so  described  by  De  Gandolle.  In  the  present  plant 
there  is  no  torsion  of  the  pedtcd,  and  the  odd  sepal  Is  anterior.  Unless 
future  discoveries  invalidate  the  characters,  Brigkamia  and  S^tnthtea 
must  sarely  be  regarded  as  ^Bstinct,  related  genera."  A,  Qrwft  mum 

884.  Lobelia  hacbostacbts,  Hook.  A  Am.  L  c.  p.  88 ;  Grand. 
Bot.  Voy.  Bonite,  t  46;  Gray,  1.  c.  p.  150.  A  shrub  with  an  upright 
simple  stem,  4  to  8  feet  high,  dividing  at  the  top  into  a  crown  of  flow- 
ering branches,  spreading  like  the  arms  of  a  chandelier.  "When  the 
light  piuk  tiuweis  have  expanded,  it  in  an  exceedingly  showy  plant. 
(M.  &  B.  463.) 
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285.  Lobelia  GACDicuAtn>n,  A.  DC.  Prolr.  7,  p.  384;  Gaud. 
1.  c.  t.  45 ;  Gray,  1.  c.   Var.  Kavaiensis,  Gray,  1.  c.    (M.  &  B.  462.) 

286.  LfOBfiLLA  xssuFOLiAy  Gnij,  L  0.  p.  150.   (M.  &  B.) 

CiOOfJc}iiac€(T. 

287.  ScjETOLA  sebicea,  Forst.  Prodr.  n.  504;  Gray,  in  Proceed. 
Am.  Acad.  p.  151.  S.  phtmerwidesy  /Sutt.  in  TmiiB.  Am-  Phil.  Soo. 
D.  ser.  8,  p.  252.    (M.  &  B.  248 ;  Remj,  815.) 

288.  ScfVOLA.  ooriacea,  NutU  1.  c-  p.  253 ;  Gray,  1.  c.  p.  151. 
In  the  three  fornu  or  wieties  dengiuUed.  (M.  B.  888 ;  Bemy,  818, 
815"'.) 

289.  SOiBTOtA  OAlTDICBAimn,  Hook.  &  Aid.  BoU  Beech.  Yoj. 
p.  69;  Da  Prodr.  7,  p.  507;  Gray,  1.  e.  p.  151,  non  &  Cfaudi- 
Amtitana,  Cham.  &  tmpntotto,  Gaud,  in  Bot  Freye.  Yoj.  p.  460, 
Bon  I4ibi0.  &  Mnmmana,  m.  glabra,  Cham,  in  LimuBi,  8,  p.  237? 
TemmneHa  Gaadk^audiii  Be  VrteBO,  Gooden.  p.  11.  (M.  A  B.  885 ; 
Bemj,  814.) 

290.  SoATOLA  Gbamibsoiiiaha,  Gaod.  Lap*  461, 1 82;  Hook. 
4b  Am.  L  c.  p.  39 ;  Gray,  L  e.  p.  152.  S,  {Chamiiiomana,  Gaod.?) 
{hudit^auiianOy  Cfaam.  in  Linnasa,  8,  p.  226*  S,  MmsMtiana,  Cham. 
L  c  p.  227,  ezd.  w.  8,  mKota,  G.  Bon.  Syst.  8,  p.  128;  BGL 
Frodr.  7,  p.  506.  8,  UguttrifoUa,  Nutt  in  Trans.  Am.  Phil.  Soo.  L  c 
8,pube9cen$,  Nntt  1.  c    (M.  &  B.  9  ;  Remy,  310,  311.) 

291.  Sc^vOLA  MOLLIS,  Hook.  A;  Am.  L,  c ;  DC.  1.  c. ;  Gray,  1.  c. 
p.  152.  Tewmj/ic^ta  mofli«,  De  Vriese,  Grooden.  p.  12,  t,  2.  (M.  B. 
127;  Kemy,  312.) 

292.  Sc-tvoLA  GLABRA,  Hook.  &  Am.  1.  c. ;  DC.  1.  c. ;  Gaud.  Voy. 
Bonite,  t.  48 ;  Gray,  1.  c.  p.  152.  Camphmia  glabrcL^  De  Vriese,  L  c. 
p.  15,  t.  1.    (M.  &  B.  122.) 

Ericacem, 

293.  Vaccixium  reticulatum.  Smith,  in  Rees,  Cycl.  ;  Gmy,  in 
,  Proceed.  Am.  Acad.  5,  p.  823.    V.  cemuuviy  Cham.  &  Sclilccla.  in 

LinnsDa,  1,  p.  .'527  ;  Hook.  Ic  PI.  t  87.  Var.  dentatdm,  Gray,  1.  c. 
V.  dentaiumy  Smith,  I.  c.  Var.  calycinom.  Gray.  1.  c  V.  cnlt/cinum. 
Smith,  1.  c   Var.?  ulmcbolatum,  Gray,  1.  c    (M.  &  B.  803.) 

294.  Vaccinium  penduliflorum.  Gaud.  Bot  Freyc.  Voy.  p. -454, 
t68;  Gray,!,  c.  p.  323.  (M.  A  B.  102.)  Var.  BBBBBBiFOlJinf, 
Gray,  L  c.    (M.  de  B.  480.) 
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JEpacrtdem. 

295.  CvATnoDKs  TAMKrAMKi^,  Cham,  in  Linn.Ta,  l,p.  530:  Gray, 
in  Proceed.  Am.  Acad.  5,  p.  325.  Var.  Ciiamissoi,  Gray,  1.  c.  C. 
TiimeiameicE,  Cham. ;  Hook.  &  Am.  Bot  Beech.  Voy.  p.  89.  Var. 
Brownu,  Gmy,  1.  c.  C.  Jhnhii,  (Gaivf^.  Bot.  Freyc.  Voy.  p.  98?) 
&  Macraana,  Da  Frodr.  7,  p.  742.    (M.  &  B.  123  ;  Reray,  488.) 

20  G.  Ctathodes  ihbricata,  Stacbelglew,  in  Mo6C»  BulL  32,  p.  10; 
1859.  O,  DwfflaiU^  Gray,  L  e.  p^  82d.  Var.  stbvthioloidbs, 
Gnj,  L  c 

JSbemce<iR» 

297.  ICaba  SAnDWiOEmifl,  A.  DC  Frodr.  8»  p.  242 }  Gray,  in 
Ptooeed.  Am.  Aead.  5,  p.  S27.   (li.  A  B.  124;  Bemy,  470,  518.) 

298.  Maba  HiLLBBBANDn,  Seem.  FL  Titienns,  p.  151.  (Hille- 
bfand,  274  in  Herb.  Kew.  ex  Seemann,  L  e.) 

8apotace<s, 

299^  Sapota  Saivdwiobkbib,  Gray,  in  Proceed.  Am.  Acad.  6,  p. 
B28.   (M.  &  B.  868 ;  Bemy,  475, 476,  478.) 

Mifrsinacem, 

300.  Mtrsine  Gaudichaudii,  A.  DC  in  Ann.  Sc.  Nat.  a^.  2, 16^ 
p»  85,  Frodr.  X  much  doubt  if  this  is  diftioei  from  the  next,  but 
IiaTe  no  specimens,  authentic  or  oCberwiee. 

801.  Mtbsihb  Lessbbtiaba,  A.  DC  L  e.  p.  85.  (IL  ft  B.  614, 
foIiiB  angostbiibuB,  207;  Bemy,  467.) 

802.  Mtbsinb  Bandwiobbbib,  A.  DC  L  p.  85.  (IC.  ft  B*  525; 
Bemy,  468.) 

Prmitiaeem. 

808.  Ltbikachta  Hulbbbandi,  Hook,  t  Gray,  in  Prooeed.  Am. 
Acad.  5,  p.  828.  Var.  a.  (91  ft  R  229.)  Var.  /9.  daphhoides,  Gray, 
L  c    Var.  y.  angustitolia,  Gray,  I.  c    (Remy,  458.) 

304.  LTSiMAcniA  lineariloba,  Hook.  &  Am.  Bot.  Voy.  p.  268 ; 
Gray,  L  c  p.  329.    (Remy,  459,  400,  vara.) 

805.  Plahtaoo  FBiBCxrB,  Cham,  ft  SeUecbt  in  Linntea,  1,  p. 
167;  Gray,  in  Proceed.  Am.  Acad.  6,  p.  54;  DC.  Prodr.  13,  p. 
704.  P.  Qudeneana,  Gaud,  in  Bot.  Freyc.  Voy.  p.  445,  t.  50 ;  Cham. 
6c  Schlccht  L  c  p.  186 ;  Hook,  ft  Am.  Bot.  Beech.  Voy.  p.  93  ;  DC.  1. 
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c.  p.  700.  (hf.&  B.  85  :  liemy.  127.)  Var.  /3.  laxifolia,  Gray,  1.  c 
Var. -y.  niRTELLA,  Gray,  1.  c  (M.  B.  G13.)  Var.  5.  LoxGinRAG- 
TEATA;  bracteis  ovato-snl  nlatiH  tionbus  inferioribus  2-3-plo  lon<iiori- 
tnis:  caet.  fi. —  On  wet  rocks  in  Waioli  vallej,  Kauai.    (M.  &  B.  G12.) 

306.  Plantago  pachyphylla,  Gray,  1.  c.  p.  54.  Var.  a.  Mavi- 
ENsis,  Gray,  1.  c  (M.  &  B.  428.)  Var.  ^.  Hawaiensis.  Gmy,  L  c. 
(Kemy,  429.)    Var.  y.  Kavaiensis,  Gray,  1.  c.    (M.  &  B.  439.) 

306 \t  Plantago  major^  Linn.   (M.  &  B.) 

Pkmbaginaeea. 

807.  Plumbago  Zkti.anica,  Linn.  (M.  &  B.  226;  Remy,  227.) 
The  natives  use  the  acrid  juice  of  this,  as  of  Sityrinchium  acre,  for  tat- 
tooing. 

GesneriacetB, 

308.  Ctrtandra  corditolia,  Gaud.  Bot.  Freyc.  Voy,  p.  446^ 
i.  56 ;  Gray,  in  Proceed.  Amcr.  Acad.  5,  p.  850 ;  Hook.  A  An.  Bot 
Beech.  Voy.  p.  91.  (M.&B.6d.) 

809.  Ctbtahpba  ncATTPHTLLA,  Gray,  L  Ci  850. 

810.  CriKTAHPBA  FiCKBBiNGii,  Gray,  1.  e.  p.  850. 

811.  Ctbtahdba  triflora.  Gaud.  L  c  1 58;  Hook.  &  Arn.  L  c 
p.  91 1  Gray,  L  c  p.  851.  Var.  Qaitdiobacpi^  abouta,  A  ltbio- 
flBPAi*A,  Gray,  L  c 

812.  Ctrtakdka  GBAimiFXORA,  Gaud.  1.  e.  t  55{  Hook.  A  Am. 
L  c  pw  91 ;  Gray,  L  c  p.  851.  The  pediincle  is  one-  or  toinetinies  two- 
ilowered;  the  flowers  subtended  by  two  large  and  foliaoeous,  somewhat 
oonntvent  bracts,  which  are  more  or  less  distinctly  8-nenred  from  the 
base,  and  slightly  retica]ate*Teiny,  the  nerves  and  veins  with  a  rusty 
pnbesceoce  like  that  of  the  leaves.  The  braeto  at  once  distinctly  char- 
•cterise  the  species. 

818.  Ctbtakdra  obnobarba  (b^  nov.) :  hamilis,  decnmbens,  sob* 
camosa;  canle  petblisqne  crassis  pilis  ri^daliB  atro>nifl8  reflexis  ere- 
berxime  baibatis;  kXm  ovalis  vd  subeordatis  viz  acatJs  denticalatis  ad 
▼enas  pnesertim  rufo-hirsatis  supra  glabrescentibus ;  pedunculis  1  -  2-> 
floris  petiolum  subicquantibus ;  calyce  oblon*^  5-fido  barbato,  lobis 
ovato-lanceolatis  acuminatis  foliaceis  corolla  j>oHicari  p;laberriuia  cum 
limbo  amplo  explanato  paullo  brevioribus. —  AV^iihiawa  falls,  and  in 
Waioli  \  iiilt^y,  Kauai.  —  Stems  low  and  spreading,  only  one  or  two 
feet  high,  somewhat  succulent.  Leaves  thickish,  2^  to  8J  inches  lon;^, 
on  very  stout  petioles  (half  an  inch  to  2  inches  long)  which,  like  the 

» 
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iteni,  are  wry  daottSj  bearded  with  stiff  and  reflexed,  many-jointed, 
brownish-red  hain:  these  are  mnch  longer,  denser,  and  more  persistent 
than  those  of  the  rest  of  the  plant  The  nmple  foliaceous  bracts,  char- 
acteristic of  the  related  C.  gr  audi  flora,  are  here  wanting.  Corolla  fullj 
au  inch  long,  white,  the  throat  arapliate,  and  the  lobes  widely  spreading. 
—  It  is  to  be  rcj^etted  that  the  specimens  secured  of  this  remarkable 
species  are  scanty  and  imperfect.    (M.  &  B.  616  pro  parte.)  ■ 

314.  Cyrtani>ra.  Lessoniana,  Gaud.  1.  c  t  54;  Hook.  &  Am.  1. 
c  p.  91  ;  Gray,  1.  c.  p.  351.  C.  HiUebrandi^  Oliver,  in  herb.  Gray, 
is  apparently  a  form  of  this  ^pt  (  ies  with  broadly  ovate  calyx-lobes, 
which  are  separated  lu  ;u  ly  or  quite  to  the  base.  There  is  also  an- 
other form,  if  it  be  not  a  distinct  species,  with  very  narrow,  almost 
linear  calyxdobes,  which  are  more  or  less  united,  in  some  cases  form- 
ing a  tubular  calyx  which  is  split  down  on  one  side,  or  with  a  single 
free  lobe;  the  corolla  is  arcuate  with  a  broad  lip,  and  the  leaves  prom- 
inently reticulate-veiny  beneath.    (M.  &  B.  617,  77  pro  parte.) 

315.  Cyrtandra  paludosa.  Gaud.  1.  c;  Hook.  Sc  Am.  1.  c; 
Gray,  L  e.  Described  as  glabrous,  hot  showing  a  soil  fulvous  pubea* 
cence  on  the  ymg  shoots  in  the  mere  ooomioii  form  of  the  species, 
which  becomes  quite  pronounced  on  the  petioles  and  large  veins  of  the 
leaves  as  wdl,  and  with  something  of  the  character  of  that  of  CL  mo* 
hmhOf  on  a  form  (probably  refeiBble  here)  from  the  foot  of  Wabiawa 
falls,  Kauai,  where  it  is  constantly  kept  moist  by  the  spray. 

816.  Gtrtahdba  Gabkottiaka,  Gaud.  1.  c  t  58;  Hook.  &  Am. 
L  c;  Gray,  1.  e.   (BLdb  B.  116, 126^  77  pro  parte.)  • 

817.  Ctiktandba  laxiploka  (sp.  nov.) :  folits  ovali*  sen  ovato-ob- 
longis  acuminatis  aignte  serratis  membianaceis  basi  plemmque  obtusis 
supra  hirsntulis  subtns  molKter  pnbesoentibus ;  pednnculia  petiolum 
gracUem  adsequantibus  laxe  cymoso-multifloris  ;  pediceQis  fiUformibos 
hirsntis;  calyoe  5-partitq,  lobia  jmearibus  corolla  cylindrica  himota 
(fere  semipoUicari)  dimidio  brevioribus ;  fmctu  glabro  ovato-globoso.^ 
AVaialua  Mountains,  Oahu.  —  A  well-marked  species,  resemblinj^  C. 
Mucrcei  in  foliage  and  inflorescence  ;  but  the  leaves  are  narrower, 
tlie  larger  ones  G  or  7  incha?  in  length  by  3  or  4  in  breadth ;  the  pedun- 
cles arc  much  longer,  as  also  the  pedicels,  the  latter  nearly  half  an 
inch  long,  and  hirsutely  pubescent ;  the  tlowcrs  are  nearly  twice  as 
large  and  pubescent ;  the  calyx  lobeH  linear  and  obtuse.  Ovary  almont 
glabrous.  Immature  fruit  half  an  inch  long,  ovate,  inclining  to  globose. 
(M.  <&  B.  615.) 
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818.  Ctktandra  SlACK.ti,  Gray,  1.  c.    (W.  T.  Bri;^ham.) 

319.  Cyktandra  Menzii^SII,  Hook.  «Sc  Arn.  1.  c.  p.  Dl,  adii. ;  Gray, 
I.  c.  Tlie  leaves  are  apparently  always  in  fours,  and  ol>ovate-oblanc(:o- 
ktc  or  obloDg,  with  a  long  tapering  or  cuaeate  eotire  base.  (M.  &  B. 
310.) 

Solanacea, 

320.  SoLANUK  NEL80ifi»  Dam],  in  DC.  Prodr.  18,  p.  128?; 
Gray,  in  Proceed.  Am.  Acad.  6,  p.  42.  (Remjr,  442.)  Yar.  tboka* 
usrOLiuK,  Seenuum,  in  Joorn.  Bot  1,  p.  209. 

821.  SoLAinnc  puberulttm,  NutL  mas.  in  Herb.  Mob.  Brit,  fide 

Seemann,  L  c  —  I  do  not  identify  thid. 

322.  SoLANUM  Sandwicense,  Ilook.  and  Arn.  Bot.  Beech.  Voy. 
p.  92 ;  Gray,  1.  c  S.  Sandmcense  &  TToa/ienw,  Dunal,  in  DC.  1.  c 
(M.  &.  B.  202.)    Var  ?  Kavaiense,  Gray,  1.  c. 

323.  Solanusi  incomi  lktum,  Dunal,  in  DC.  L  cj  Gray  L  c  (M. 
&  B.  457,  458;  Remy,  451.) 

824.  SoLANUM  oleraceum,  Dunal,  in  DC  1.  c  p.  50. 

325, t  SoLANDM  AccLEATissiMi  ^t,  Jacq.  Coll.  1,  p.  100,  &  Ic 
Kar.  1,  t.  41.  S.  xanthocarpumy  Seemann,  1.  c.  p.  206,  non  Schrad. 
&  Wendl.  Sent.  Ilanov.  1,  p.  8,  t.  2.    (Seem.  n.  1721  in  lib.  Gray.) 

826.  Ltcium  Sandwicense,  Gray,  1.  e.    (M.  &  B.  596,  597.) 

827.  NoTBOGBSTBim  LATiFOLnni,  Gray,  1.  c    (M.  &  B.  413.) 

828.  NoTHOCESTBllM  LONOIVOUUH,  Gray,  1.  c.    (M.  &  B.  414.) 

829.  NoTBOCBSTBinc  bbbtiflobum,  Gray,  1.  e.  p.  49. 

880.  KoTUOCESTBDM  8UBC0RDATUM,  (sp.  ttov.)  :  arborcum,  fere 
glabromi  foliis  ovatis  eUipticisye  lubcordafcis;  peduneolis  solitariiss 
corolla  4-5-partita  eztns  denee  serioea  tnbo  calycia  campaoalato  ime- 
qaaliter  quadridentato  quadrangulato  fere  dnpb  longiore ;  itaminibos 
4-5 ;  iMoea  globosa.— In  laTines  of  the  Eaala  Monntaimi,  Oahn.— 
A  tree  20  or  80  feet  Ugh.  Leav^  2  to  5  inches  long,  1}  to  4  inches 
wide^  Bobcordate  or  nranded  at  the  bate,  more  or  len  obtoae  at  the 
apex.  €!a1  jx  4  to  5  lines  long.  OoroUa  yellow,  as  in  JIT.  hngifaUwn 
and  taHfiHwn,   (M.  &  B.  620.> 

881. *  PBT8ALI8  Pbbuvuka,  Linn.  Spec  2,  p.  1670.  (M.  db  B.  29.) 

Scropkidariaeem* 

332.  ITERrESTis  Monniera,  H  B  K.    (M.  &  B.  53.) 
833.t  ScoFABiA  DULCis,  Liou.  (Seemami,  h  i  Yitteoais.) 
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834  Plsctbahtbus  PAmTmoBUS,  Willd.  Hort.  BeroL  1,  L  65, 
non  R.  Br.  JH,  muindii.  Hook.  &  Axn.  Bot  Beeefa.  Toy.  p.  92,  non 
B.  Br.?  This  howom,  probably  nothiiig  more  than  the  true  PL 
muindiit  B.  Br.  Prodr.  FL  N.  HolL  p.  506,  and  if  ao^  will  bear  the 
prior  name.   (M.  &  B.  41, 84,  298 ;  Bemj,  408.) 

885.  SpHACKtB  EABTATA,  Gray,  in  Proceed.  Am*  And.  5,  p.  841. 
(M.  ft  B.  401.) 

886*  Phtllostbgia  tbstita,  Bentfa.  in  Bot  Beg.  mb  1S92,  St  in 
DCL  Fkodr.  12,  p.  558 ;  Gray,  L  c  p.  842.  P.  dmtaUt,  Bentii.  L  e. 

887.  FHTtLOSTBGiA  OBAHDiFLomA,  Bentfa.  1.  e.;  Gray,  L  c.  p. 
842.  Praiium  maerophyUum,  Gand.  Bot.  Freyc.  Voy.  p.  458,  t  65, 
ag.  3,  non  Benth.  1.  e.   (SI  &  B.  6 ;  Bemy,  383.) 

338.  Phtllostegia  bbbtidens,  Gray,  L  c.  p.  848.  Tar.?  AM- 
BIOUA,  Gray,  1.  c.  p.  343. 

339.  Phtllostegia  glabra,  Benth.  in  Linna^a,  6,  p.  79,  &  in 
Bot  Reg.  1.  c. ;  Gray,  1.  c.  p.  343  ;  Hook.  &  Arn.  liut.  Beech.  Voy.  p. 
92.  Prasium  glabrum,  Gaud.  Bot.  Freyc  Voy.  p.  4^2,  t.  G4.  J^hyi- 
losityia  Chamissonis^  Beoth.  in  Linnaja,  1.  c;  Hook.  &  Arn.  1.  c;  DC. 
Frodr.  1.  c.  P.  Macrtei,  Benth.  in  DC.  Prodr.  L  c  (M.  &  B.  224, 
854 ;  Rcmy,  385.) 

840.  PnTLT.osTEOiA  ?  HiRSUTA,  Booth.  isx  Bot.  Beg.  &  in  DC. 
Prodr.  1.  c.  p.  555 ;  Gray,  1.  c.  p.  344. 

841.  PnYLLOSTEGiA  PARViFLORA,  Beoth.  in  Linnaia,  G,  p.  79,  &  in 
DC.  Proflr.  I.  c  p.  654 ;  Gray,  1.  c  p.  844.  (M.  &  B.  553,  554, 
405,  404.)  Var.  Gaudichaudii,  Gray,  1.  c.  Var.  GLABRruscuLA, 
Gray,  1.  c  P.  maerofihjflla,  Benth.  in  Bot.  Reg.  &  in  DC.  Prodr. 
L  c.  p.  554.  Var.  MOLLIS,  Gray,  L  c.  P.  moUit^  Benth.  in  linnn^ 
6,  p.  79,  &  in  Da  1.  e.  p.  554. 

342.  Phtllostsgia  stachtoides,  Gray,  1.  c.  p.  344. 

848.  Phtllostbgia  Olayata,  Benth.  in  Bok  Beg.  ft  in  DC. 
Ftodr.  L  e.  p.  554;  Gray,  L  c.  p.  844.  (If.  ft  B.  415;  Bemy, 
886.) 

844.  Pbtllostboia  sacbkosa,  Benth.  In  Bot  B^.  ft  in  DC 
L  e.;  Gray,  L  e.  p.  844.   (M.  ft  R  555?) 

845.  Phtllostbgia  haplostaohta,  Gray, Lap.  845.  (Bemy, 
894.)  Var.  lbptostaobta.  Gray,  I*  e. 

846.  Pbtllostbgu  tbukcata.  Gray,  L  e.  p.  845.  (Bemy,  895.) 
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347.  Phtllostegia  FLORiBinrDA,  Benth.  Lab.  p.  663,  &  m  DC. 
L  e.  p.  655;  Gnj,  Lap.  346. 

348.  Stinootkb  hacrantha,  Benth.  in  Bot.  Reg.  1.  c  &  in  DGL 
Ph)dr.  12,  p.  655.  (>L  &  B.  402.)  Var.  Grati  :  labio  inferior 
bremre.    &  macrmttka,  Gnkj,  in  Prooeed.  Am.  AeuL  6,  p.  346. 

'  (Bemy,  881.) 

849.  STSiro6TKBBOTinii>iFOUA,Ora7,Lcp^347*  (B1&B.408.) 

850.  STBKOonrB  oobdata,  Bentb.  Labw  p.  654,  &  lo  DC,  L  e.$ 
Gray,  L  c.  p.  347. 

851.  SiENOOTinB  BXB8IX.I8,  Benth.  Lab.  p.  654,  it  in  DC.  L  c; 
Gray,  L  e.  Var.  fi :  ibliia  Invibas;  pedieeUis  ealyoe  (fractifero)  aeqni- 
loDgiB.  (M.&B.406.) 

852.  Stbnoothb  OALAiOKTHOiDSfl,  Gray,  L  o.    (Remj,  380.) 

853.  Steko«tnb  scBOPHULABioiDBfl,  Beotb.  in  Bot  Beg.  sub  U 
1292,  &  in  DC.  L  e.  p.  566}  Gray,  L  c  p.  847.  Var.  ^9.  Gray,  1.  c 
&  Ndtonti,  Benth.  Lab.  p.  666.  Phtopn*  mowbmttf  Nittt.  in  herb. 
Hook.  (Remy,  376.)  Var.  y:  nadiqne  hirsata;  foUiB  groaee  dentatia. 
(Hillebrand,  339.) 

854.  Stenootne  purpurea  (sp.  nov.)  :  parce  hirsuta,  divaricato- 
ramosa ;  foliis  ovato-lanceolatis  acuminatis  serratis  basi  rotundatk  vii 
truneatis  petiolatis  supra  glabratis  ;  verticillastris  G-floris  ;  pedicellis 
calyce  suba'quiluii^ii ;  denlibus  calycis  a-qualibus  acutis ;  corolla  ua- 
dique  hirsuta,  labio  superiore  longiore.  —  Mountains  above  Waimea, 
Kauai.  —  Leaves  3  to  4  inches  long,  12  to  20  lines  wide,  Ion ?  acumi- 
nated. Calyx  4  or  5  lines  long-,  scarcely  half  as  long  as  the  corolla* 
Most  nearly  allied  to  ^S".  $rnij)hnlariuides.    (M.  &  B.  552.) 

855.  Stenoctxe  rugo^a,  iienth.  in  Bot.  Keg.  1,  c  &  in  DC.  L  c. 
p.  55G;  Gray,  1.  c.    (M.  &  B.  295  ;  K«  niy,  382.) 

356.  Stexogyne  angustifolia,  Gray,  1.  c.  p.  348.    (Remy,  393.) 

357.  Stenogtne  partiflora  (sp.  nov.) :  molliter  villogo-pubes- 
een;:,  ramosissimn ;  foliis  deltoideis  groAse  crenatis  basi  truneatis  vel 
aubcordatia  (4-6  lin.  latis)  petiolatis;  yerticillastris  6-7-6ons,  pedi- 
odlis  calyce  subs^uilongis ;  calycis  (fructiferi  ampliati)  lobis  subinie- 
qualibos  latis  obtosis  tobo  multo  brevioribos ;  oorolla  extus  pubescente 
latMO  inferiore  quam  saperius  longiore  calyce  plus  daplo  longiore; 
•taminibns  liand  ex8erti8.^0n  the  northwest  side  of  TT^inafcaia^  ^ast 
Mani,  at  6000  or  7000  feet  elevation.  —  By  its  seTersl-flowered 
wliorlB,  and  by  the  lower  lip  being  longer  than  the  upper,  this  is  most 
nearly  related  to  the  laxge-lea^ed  groups  but  resembles  S,  dfjfiua  in  its 
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maimer  of  growth,  its  mnaU  leavcsy  and  g^end  aspect  Spieiding, 
much  braacibed,  sniBrotioose  at  the  base.  Leares  7-10  fines  kng^ 
4-6  lines  wide,  tbe  crenatmes  oAeo  a'line  and  a  balf  deep ;  petioles 
8-4  lines  long.  Gsljx  about  two  lines  long,  on  a  pediod  little  shorter 
than  itself.  Flower  8  or  4  lines  long,  the  lower  lip  large  in  proportioo, 
nearly  2  lines  long.  The  sterile  specimen  referred  to  by  Gray,  I.  c. 
p.  348,  is  from  the  same  locality  acd  belongs  here.    (M.  &  B.  407.) 

858.  Stenogyne  microphtlla,  BcjuIi.  ]).  CiO,  <Sc  in  DC  c.  L 
p.  506;  Gray,  1.  c.  p.  848.  (M.  &  B.  294;  R^my,  397.) 

859.  SxENOGi'NK  CHKNATA,  Gray,  1.  c.  p.  348.    (M.  &  B.  408.) 
360.  Sx£N0OiN£  DIFFUSA,  Graj,  1.  c  p.  84^. 

Verbenacea. 

861.  t  Priva  aspeua,  HBE.,  2,  p.  278 ;  DC.  Prodr.  11,  p.  584 
(M.  &  B.  74.) 

862.  ViTEX  TRiFOLiA,  Linn.,  var.  ?  unifoliolata.   (IM.  &  B.  409.) 
363.t  Verbexa  Bonariensxs,  Linnet  baa  been  introduced  ^d  be- 
come a  very  troublesome  weed. 

868*.t  Stachixabpua.  DiCHOXOMAt  VabL  EnimL,  1,  p.  207. 
(Bemy,  405.) 

Myoporineis, 

864.  Mtoporfm  (Poltc<elit':m)  Savdwicense,  Gray,  in  Pro- 
ceed. Am.  Acad.  6,  p.  52.  M.  tennifoliumy  Hook.  &  Am.  Bot. 
Beech.  Voy.  p.  98,  vix  Forst.  &  R.  Br.  PdycaUMm  Semdwieense, 
A. DC.  Prodr.  11,  p.  706.  (IL  A  B.  887;  Bemj,  462,  468,  Ibe 
nonnal  form.)  Tbenonnalfiinnof  tbisspeciesiBthatofatieeSOto 
40  feet  lugb,  which  is  tunally  fennd  growing  on  the  oatsfcirts  of  forests 
at  medimn  elevatioDS,  and  in  rather  dry  places.  With  that,  it  seems 
necessaiy  to  ooimeot  a  ibrm,  hi  all  details  of  stroctore  apparently 
similar,  but  with  the  leaves  mndi  thickened  and  sooeolenl^  as  also 
the  petals  in  a  less  degree,  and  growing  as  a  decombent  shmb  oa 
tbe  seapcoast,  where  seeds  haTO  donbtless  been  earned  hj  mountain 
torrents.  (M.  ft  B.  585;  Bemj,  461.)  The  wood  of  this  spedes  has 
very  much  tbe  fragrance  of  sandal-wood  and  is  known  as  hattard 
nmded-wood.  It  is  eqiorted  to  some  extent  as  sandal-wood,  hot  do^ 
not  appear  to  retain  its  fragrance  so  welL 

Borraginacem* 

865.  CoBDiA  SUBCOBDATA,  Lam.  BL  na  1899;  Cham.  &  Schlecht. 
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in  Limm&y  4,  p.  474.  C.  Sebestenn,  Font.  Prodr.  p.  18,  n.  I08»  non 
Linn.    (M.  &  B.  350 ;  Remy,  408.) 

366.  Heliotbopium  anomalum,  Hook.  &  Am.  Bot  Beech.  Y07. 
p.  66;  G1B7,  in  Proceed*  Am.  Acad.  5,  p.  339 ;  var.  abobmtbum, 
Gray,  1.  c  LUhotpermum  incanum,  Forst.  sp.  1,  p.  158.  Pentaecuya 
heliotropoMes,  DC.  Prodr.  9,  p.  559.    (M.  &  B.  587  ;  Remy,  411.) 

367.  HELiOTRoriuM  Curassatiooii,  I4011.;  Hook.  &  Am.  Bot 
Beecb.  Yoj.  p.  91.   (M.  db  B.  50 ;  Benj,  409.) 

d68.t  BoTBBXOBPBBKDii  TEMBLLUif,  Flacb*  dk  Hey.  (M.  db  B.  41.) 

HydTophyllac9m» 

369.  Naka  SAin>wioEK8is»  6xm7,3aPtoeeed*Am.Acad.d,pb888. 
(11  &  B.  97;  Bemjy  425.) 

Cofwolvulaceee, 

S70.  BATATA8  ACBTOBJEFOLiA,  Cboisy,  Conv.  Rar.    (Bemj,  416.) 

871.  *  Batatas  sdulis,  Ciioisy,  Coot.  Or.  p.  58. 

872.  Batatas  fsktaphtlla,  Choisj,  1.  e.  pw  54.  (M.  db  B.  851.) 
878.  Ipokaa  (GALOirrcTioir)  Boka-hoz,  Linn,  (kimiyetim  tpe- 

etbfum,  Ghoiiyy  Ooht.  6r.  p.  59*   (11  &  B.) 

874  IpaKJSA  (Peaebitis)  dtbulabis,  Steud.  J^MUu  uwdarii^ 
Chois.  OoiiY.  Or.  p.  57,  &  in  DC  Prodr.  9,  p.  841.  OonvoUndus  pur' 
pmwif  Hook.  &  Am.  Bot  Beech*  Ynj*  p.  90,  noa  Idnn.  Bemj's 
Ko.  414  has  the  leaves  lobed,  and  more  obtuse.  (11  db  B.  86^  120 ; 
Bemy,  418, 414»  415.) 

875.  Ipoilba  Pss-CAPBiB,  Sweet  Omoohubit  Fst-etgitrm,  Linn. ; 
Hook.  4b  Am.  L  e.  p.  90.  Jjt&nun  meaiUma,  R.  Br.  Prodr.  486. 

876.  Ipoua  TuBPSTHini,  B.  Br.  Piodr.  485*  (H.  A  B.  42.) 

377.  Ipoilka  Fobstbbi,  G»y,  Bot  S.  Pacif.  Expl.  Exp.  ined. 
/  camea^  Forat.  Prodr.  Fl.  Ins.  Aust.  p.  15,  non  Jacq.  I.  ohscuraj 
( rulllt  Lu.  Zej)h.  Tait.  p.  44,  vix  U(em.  &  Schult.  Z  sepxaria,  Seem,  in 
Buiipl.  18G1,  p.  268,  vix  Koiiiig.  Var.  IIawaiensis,  Graj,  i.  c. 
(W.  T.  Brigham.) 

378.  IfomvKA  i'AL>rATA,  Forsk.  Dei»cr.  }>.  43.  Choiay,  in  DC.  Prodr. 
9,  p.  886.  Conv.  Cairicus,  Linn.  According  to  the  dt!scrij)tion  our 
plant  belongs  here,  as  it  lias  silky-toraentose  seeds.  It  otherwise  aj^es 
with  /.  iuherctihiftt.  R(i:ra.  &  Sch.,  which  is  said  by  Gray,  I.  c.  to  grow 
on  the  Islands,  though  perhaps  by  a  mistaken  ^etenuiuatiuu,  as  bo  bad 
no  ripe  fruit    (M.  ^  B.  345,  227.) 
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879.  Jacqubkontia  Sakdwzcbnsib,  Gh»j,  in  Proceed.  Am.  AcaiL 
5»  p.  836.  Qmifobndui  waMfotiiUj  Hook.  A  An*  BoU  Beeeh.  Voj, 
p.  90»  DOD  VaU.  ^9ommt  ewdifolia^  var.  pubeteetu  &  Tar.  AwMNlMa, 
Gboiflj,  CoDT.  Or.  p.  67,  &  in  Da  Frodr.  9,  p.  357.  (M.  &  B.  619 ; 
Bemj,  420.) 

880.  BoNAMlA  Menziesii,  Gray,  I.  c  p.  336.    Cunvohmliis  ovali- 
foUus  var.?    Hook.  &  Ani.  iioL  Beech.  Voj.  p.  DO.    (AL.     B.  G18  j 
Remy,  421.) 

381.  CuscuTA.  Sandwichiana,  Choigy,  Cuscut  p.  184,  t.  5,  £4; 
Engeka.  Cuscuu  in  Trans.  Acad.  Sci.  St.  Louis,  1,  p.  497. 

382.  ERYTnn^EA  sab^oides,  Gray,  in  Proceed.  Am.  Acad.  6,  p. 
40.  Scheiikia  9ab<eoideSt  Griseb.  in  BonpL  1,  p.  226.  (M.  &  B.  64 ; 
Semj,  375.) 

Log-amacefB. 

883.  Labordea  faor^eoidea  (Gaud.)  :  foliis  cra^so-coriaceis  ob- 
longis  scvi  lanceolato-oblongis  acutis  supra  glabris  subtus  parcc  hirsutis 
brevitcr  petiolatia;  cyma  sessili  pauciflora;  pcdunculis  bibracteatis ; 
lobis  calycis  ovatis  vel  OTBto-lanceolatis  petalis  (intus  pubescentibus) 
lineui'lanceolatis  flavidis  craSBiB  duplo  triplove  brevioribus ;  stigmata 
elongato-clavato  pubescente  ;  ovario  bi— triloculari ;  capsulb  breviter 
pedunculatis  sublignosis  bi  -  trivalvibos.  —  L»  Jiigrmoidea,  Gaud.  Bot.* 
Freyc.  Voy.  p.  450,  t.  60,  oon  Gray,  in  Proceed.  Am.  Acad.  5,  p.  323.. 
X.  tmlitf  Gray,  L  o.  I  cannot  doubt  that  this  is  the  original  species, 
ae  figured  aaddeecribedbj  GaadidiBiid.  It  diffiari  from  the  next  in  the 
mach  broader  lobes  of  the  calyx  and  ooroUa,  the  fewer-fiowered  cyme, 
and  the  thicker,  hirsnte  leaves.  (M.  A  B*  484) 

884»  Labobpsa  pallida  (H.  Mann.) :  gUbrai  foUia  obovato-ob- 
longia  obUmgisTe  basi  in  peliolum  breYioactihui  atteauatb  penninerriiB 
snbooriaceis,  subtua  paUidie;  eyxsM  eeaaili  plurtflora;  calyce  (nnnc  hir- 
flQtulo)  amplo  fere  5-eect<s  eegmeatu  Umoeolatb  subfolMceia  nenrosis 
corolla  (lobia  lineaiibns)  fere  dimidio  breyioribasj  stigmate  elongato 
sobclaTato;  ovario  bi-trikicnlaii.— >X.  fagrmoidtay  Gray,  1.  c.  p.  323, 
non  Gaud.   (BL  db  B.  611.) 

885.  Labobdba  hirtblla  (sp.  nov.) :  foliis  coriaoeie  obovatis  ob- 
lanoeolatisve  subito  acutia  supra  glabratia  subtua  pubescentibus  breviter 
petiolatis ;  cyma  \m  pandfiora  cum  calyce  5*<ecto  pubescente;  lobis 
calycis  subulatis  corollss  tube  (iauce  ampUato)  dimidio  brevioribus ;  cap- 
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iulii  tabligDoaii  btTalvnnis.^— On  Ihe  smnmit  of  LonaL  —  Sbrnb  5  or 
6  feet  high,  imigalarlj  much  brttnehed*  Leavea  1}  to  2|  incheB  long, 
9  to  12  lines  wide.  Flowers  on  rather  long  pedondes  end  pedicels ; 
IB  in  the  other  qpeciesy  jellow.  Gepsole  nearly  an  inch  long.  (Bf* 
^  B.  885.) 

88fi.  Labobdba.  ubhbbakaoba  (ep.  nor.) :  foliia  ampUs  oyalihns 
breviter  acaminatiB  memhranaoeis  snbtus  palUdis  in  peiioliun  basi  at- 
tennatis  com  nunis  novellia  infloreseeotiaqae  pilb  atro-rufis  papilloso- 
InTBUtis ;  cTma  sesnfi  quasi  iinibellato*oontraeta ;  <ail]rco  soUnilato  5>fldo 
kbis  lanceolatis  nerymds.— Moantains  above  Honolola,  Oaho.^A 
small  tree.  Leaves  3  to  6  inches  long,  1}  to  8  inehes  wide,  thin  and 
membranaceoas.    (M.  &  B.  149.) 

887.  Labordea  (Geniostemoides)  tinifolia,  Gray,  1.  c.  p.  322. 
An  upright  tree  2j  or  SO  feet  high,  (M.  &  B.  i)(>^t  610 ;  Kemjr,  320, 
360,  361,  361»"*.) 

388.  Altxia  OLrr.f-FOUMis,  CmuiI.  Bot.  Freyc.  Voy.  p.  4')!.  A, 
sulcata,  ilook.  6c  Ani.  Bot.  Bctjch.  Voy.  p.  90.  (M.  B.  99 ;  Remy, 
369,  370.) 

889.  Rauwolfia  Sandwicensis,  A.  DC.  Prodr.  8,  p.  339.  (M. 
&  B.  113,  336;  Kemy,  3G8.) 

390.  OciiRosiA  Sandwicensis,  A.  DC.  rro<lr.  Js,  p.  357;  Gniy, 
in  I'roceed.  Am.  Acad.  5,  p.  333.  Cerbera  jmrvijiora,  Hook.  Arn. 
Bot  Beech.  Voy.  p.  90,  non  Foret.  —  There  are  specimens  of  »i 
Orhrosia  with  oblong-elliptical  obtuse  coriaceous  leaves,  and  bearing 
fruit,  in  Dr.  Wm.  Hillebrand's  collection ;  but,  waadog  flowers,  thej 
are  too  imperfect  to  be  identified  with  any  known  species,  or  to  war^ 
rant  describing  as  new.   (M.  &  B.  447 ;  Bemy,  866,  867.) 

891.  t  VlNGA  B08SA,  L.    (M.  de  B.) 

OleacecT. 

892.  Olea  Sandwicensis,  Gray,  in  Troceed.  Am.  Acad.  5,  p.  331. 
(M.  &  B.  838  i  Bemy,  479,  482.) 

Ni/ciaffinacecs. 

393.  Pisonia  grandis,  Parkinson,  ined. ;  R.  Br.  Prodr.  p.  422. 
P.  inermts,  Forst.  Prodr.  n.  897,  non  Jacq.  P.  procera,  Bertero, 
Deleu.  Ic.  SeL  t.  87.       Brunmiana,  EndL   (Bemy,  217?) 
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894  FisoiriA.  xzoblsa.  Blame,  Bgdr.  pb  785.  P.  maeroearpa, 
PkesL  Symb.  t  58.  JK  FonUrieoia,  EadL  in  BeL  Heyen.  1 51.  P. 
iSiffiefom;Hbok.f.FLN.Zea].l,t60.  P.  ^yAwifrvi^  Teesm.  P.mtM«, 
Eodl.  P.  oiieufa,  Seem,  in  BoopL  P.  iim£efliy%ni,  Seem.  L  c  &  in 
JouiD.  Bet  1,  p.  844.   (M.  &  B.  847,  628 ;  Bemy,  819.) 

895.  BoEBHAAViA  DXTPUSA,  LioD.  Spec.  p.  4.  (M.  &  B.  111.) 

Phjftoiaccacece, 

896.  Frttolacoa  Boootbitsis^  HBK  Not.  Gen.  A  Spee.  8, 
p.  168;  Moq.  in  DC  Pkodr.  18,  8,  p.  88.  P.  Ahjfmniea,  Hook.  A 
Am.  Bot.  Beedi.  Voy.  94.  P.  trae^eCoe^n^  Ho^.  in  DC  1.  c.  p.  81. 
(M.  d(  B.  81, 486, 46a  s  Bemj,  818.) 

Poli/g'onace(s. 

307.  RuMEX  GiGANTFus,  Ait.  H.  Eow.  ed.  2,  2,  p.  323  ;  Meisn.  in 

A.  DC.  Prodr.  14,  p.  53.  —  Climbing  to  the  height  of  forty  or  fifty 
feet  ID  the  denee  forest  of  Hawaii,  and  highly  ornamental  when  in  fruit, 
bearing  hurge  loose  panicles ;  the  calyces  tnrning  to  a  brilliant  red. 
(Remy,  811 1  M.  &  B.) 

^  898.  BuMBX  L0H0iF0LiV8y  DC?  or  some  allied  species,  noticed  on 
the  Kaala  Mountains  by  the  botanists  of  the  Exploring  Expedition, 
(fide  Gray,  Bot  S.  Padf.  Expl.  Exp.  ined.) 
d99.t  Foi.TooKini  glabruh,  Willd.  (M.  &  B.  19 ;  Bemy,  810.) 

8antalace<B. 

400.  Santalum  FREYiENETiANU>r,  Gaud.  Bot.  Freyc.  Voy.  t. 
45;  Gray,  in  Proceed,  Am.  Acad.  4,  p.  32G,  &  in  Bot.  S.  Paeif.  Expl. 
Exp.  med.;  A.  DC  Prodr.  14,  p.  688.  Yar.  GAUDiCBATTDn,  Gray, 
Bot.  ExpL  Exp.  t  e.  Var.  ellipticux,  Gray,  Bot  ExpL  Exp.  L  c. 
S.  MpUcmmy  Gaud.  L  e.  p^  448 ;  A.  DC  Prodr.  14,  p.  688;  Gray,  in 
Proceed.  Amer.  Acad,  jl,  p.  887.  Var.  latitomum.  Gray,  in  Proceed* 
L  e^    &  panMuUtUmi  Hook,  db  Am.  Bot  Beech.  Voy.  p.  94.    M.  & 

B.  858;  Bemy,  508,  506,  507,  509.) 

401.  Sahtalum  PTitOLABZ0]f,  Gmy,  in  Bot  Expl.  Exp.  L  c,  &  in 
Proceed.  Am.  Acad.  L  c  p.  887.  Vers,  o,  A  fi.  Gray,  1.  c  (Var.  o. 
M.  &  B.  625;  Bemy,  505.  Var.  /i  M.  &  B.  896.) 

.  402.  ExocABPUs  Gaudichaudii,  a.  DC  "Prodr,  14,  p.  90 ;  Gray, 
Bot  ExpL  Exp.  L  c  M.  eupressifomut^  Hook.  &  Arn.  Bot  Beedi. 
Voy.  p.  95,  non  R.  Br.  Var.  ^.  fouosa.  Gray,  I.  c  (Var.  a.  M.  &  B. 
899 ;  Bemy,  511.  Var.  /S.  11  &  B.  117 ;  Remy,  513,  oi  l.) 
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Lmracea, 

408.  Obsodapsnb? — We  collected  spedmeos  of  a  email  tree  grow 
ing  at  an  elevatioa  of  about  2000  feet  on  tha  momitamB  above  Waime% 
Eanai,  in  frnit  and  iritli  veiy  joung  flower'budey  wbicb  may  be  an 
Onoda^im*  The  yoang  bnincbee  and  inlloreicence  are  silky  with  a 
nuty-colored  pubescence ;  the  leaves  (2}  to  4  incbtt  loDg»  by  14  to  20 
lines  wide)  are  densely  reticalale-veiny  but  not  scrobieabte,  smooth 
and  shining  above  and  glabrate  beneath;  the  panicles  are  short,  azil- 
laiy,  and  few*flowered.  (Bl  &  B.  584.) 

404  Cabsttha.  miroBHiBy  Linn.  (M.  &  B.) 

ThpmeieaceiB, 

405.  WiCKSTRtEMiA  FtETiDA,  Gray,  in  Seemann's  Jour.  Bot  3, 
p.  302.  Var.  ?  Oahuensis,  Gray,  1.  c  (M.  &  B.  1 6, 130 ;  Remy,  223.) 
lOG.  WicKSTBOCMiA  BLONGATA,  Gray,  1.  C  p.  303. 

407.  Wickstrcemia  Saivdwicenbis,  Melsn.  in  DC  Fxodr.  14,  p. 
545;  Gray,  1.  c.  803. 

408.  WiCKBi8<E]ciA  UTA-UBai,  Gray,  L  c  (M.  &  B.  628 ;  Bemy, 
225.) 

409.  WicKSTBCBMiA BUxiFOLiA,  Gray, Lap. 804. 

410.  WiCK8TB<BMiA  raiLLYBBJBFOLiA,  Gray,  U  c  p»  804.  (BL  4b 
B.  804;  Bemy,S22.) 

411.  Chenopodium  Sandwichieum,  Moq.  Chenop.  Entim.  p.  28; 
&  in  Da  Prodr.  13,  2,  p.  07.  (M.  &  B.  315 ;  Remy,  209.)  Var.  ? 
MABlTtMA:  humilius ;  foliis  farinoeisftiinis ;  paniculis  densis. — On  the 
coast,  Oaha.   (M.  &  B.  527.) 

412.  Chenopodium  xdbale.  Linn. ;  Moq.  in  A.  DC.  L  c  p^  69* 
(M.  &  B.  80.) 

418.  Cbbnopodiuh  albuh,  Moq.  in  A.  DC  L  c.  p.  70.  Var. 
CABDICANS.  AiripUx  Oakuennt,  Meyen,  Biese^  2,  p^  127. 

414.  CSHBNOPOD10V  AHBB08I0IDES,  Linn.;  Moq.  in  A.  DC  L  c 
p.  72. 

415.  Batis  uabitkma,  L.;  Torr.  in  Smithson.  Cootrib.  (M.  4b  R 
118.) 

416.  *  Basella  uluua,  L.    (AL  I>.) 
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AmaraMhace<8, 

417.  Ptilotus  (Xototrichium)  Sandwicensis,  Gray,*  in  Bot 

S.  Pacif.  Kxpl.  Exp.  med.    (M.  &  B.  590 ;  Hemy,  207.) 

418.  ACHTRANTHES  (ACHTROPSIS)  IKUTICAy  Giajif  UI  Bot.  S. 

Pacif.  ExpL  Exp.  ined.    (Remy,  208.) 

410.  AcHTRANTiiEs  BFLMUDESi,  Mart  ui  A.  DC  Pxodr.  Id,  2, 
p.  316.   (Remy,  206.) 

420.  AciiTRANTHEs  BiDEHTATA,  Blome^  Bgdr.  p.  545 1  A.  DC.  L  e> 
p.  312.    (Bemy,  209.) 

421.  Abbta  BBBIOBA,  Moq.  in  A.  DC.  Prodr.  L  c.  p.  305. 

422.  EuzOLVS  LivsATUSi  Moq.,  in  A.  DC.  Prodr.  L  c.  p.  276. 
428.  Gharpentiera  oyata.  Gaud.  Bot  Freyc  Voy.  p.  444,  t  48 ; 

Hoq.  in  A.  DC  Frodr. Lap. 322.  C.  obovata,  Gaud.  L  €.  t  47 ; 
Mbq.  L  e.  I  flee  no  snfBeient  leaaon  for  keeping  these  two  apeeiet 
apart.   (11  &  B.  79 ;  Bemy,  205.) 

Urticacete, 

424.  UmcA  SAKDwiCEHBifl,  Weddell,  Maoogt,  Urtie.  p.  67. 

425.  Flbubta  ntTBSBUPTA,  Gand.:  w.  spicata,  Wedd.  L  c.  p^  116. 
Fkiuya  ipteatOf  Gand.  Bot  Freye.  Toy.  p.  497. 

426.  Ubbba  OLABBAf  Wodd.  L  c  p.  149.  Proem  ^ahra^  Hook.  & 
Am.  Bot  Beech.  Voy.  p.  96$  db  yar.  iiOLLXSt  Wedd.  (M. 4k  B.  898» 
400;  Bemy,  200.) 

427.  Ubeba  SAMDWiCBiTflis,  Wedd.  in  Ann.  Sc.  Nat  i^r.  3, 18,  p. 
177,  ds  In  Urtic.  p^  150.   (Remy,  202.) 


*  *'P.  fratioostti,  tomenleiMerioeati  foUJi  oppoiitii  pettolrtit  onitit  ondftoiqat 
nmie  obovatii  inbtof  ineub ,  •picli  oratb  Mn  cyliadnoab  pnflnwcalatii  vd  ad 
apiem  pcdanenli  tonwto-ooalbrtii ;  ie|Ni&  oraliMiblaiigw  obMirfi  dono  com  femy 
leifl  rhachiqiM  rillosissitnis,  fractiferto  oonniventibas. 

"  Var.  (t  ■  rnmia  florifcris  ctiam  lignetcentibiu ;  foliis  ovnri<;  nnnr  ovato>IaiiMolalii 
plcrUque  acuminatis,  rariaa  ovali-oblon^s  obtusU  hiw      ui.  iit^  imads. 

"Var.  p.  Kavaiensis:  ramifl  fere  berbaccifi ;  loiiis  obovaus  obtosiasimu  boat 
magii  atteniuaU  sobtus  tomento  sabftarato."  Grajr,  Mm. 

Bamii,  near  tiie  ooait;  Othv.  Var.  fi,  Coait  of  Kauai. 

t  "  A  glabella;  cania  fratieoio  tainpatirimo ;  Iblib  obovatie  epadmlatia  aea  fina 
lanceolatis  obttttit  Tiridibas  in  petiolam  grncilcm  attenaatis ;  spicia  oralb  MaaiUboi 
densifloris  nunc  pancIflon.H,  rhachi  subvillosa;  bractcis  liracteolisque  lato  ovatis  znu- 
cronalatis  floro  patentc  2-3-pio  brcvioribos;  BCpalii  5  OTato-lanccolatis  obtusiu^iruHs 
eoriareo  j>nl'^aoei'i  trincrviis ;  stanimibof  aatherifenj  S ;  luuninodiif  obloogu  apice 
iaciaiauA  ^iamcuia  adoiquaxiubu^." 
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428.  PiLEA  rKi'LOU>ES,  Ilook.  &  Arn.  1.  c.  p.  96  ;  Wedd.  Urtic.  p. 
179.  P.  pt/gmeea,  Miq.  m  Zoll.  Syst.  Verzeichn.  p.  106.  IhibnteiMa 
p^loides,  (i;iud.  1.  c  p.  495.    (M.  <fc  B.  11 ;  Remj,  199.) 

429.  Bo-JiMEBiA.  8TIPULARIS,  Wtdd.  ill  Ann.  Sc.  Nat.  scr.  4,  I, 
p.  200,  Ss  Urtic  p.  377.  Uirtica  grandis,  Hook.  &  Arn.  L  c.  p. 
95.    (M.  &  B.  397  ;  Remj,  195.) 

430.  PiPTDRTis  ALBiDUS,  Graj,  ined.  P.  Taitensis,  Wedd.  in 
Ann,  Sc.  Nat.  st  r.  4,  1,  p.  196,  &  Urtic.  p.  449.  Btehmeria  alhida^ 
Uook.  &  Am.  L  c  p.  96.  Var.  Gaudichaudiakus,  Wedd.  Urtic  L  c* 
Piptttrut  Gaudtc7iaudianu$f  W«dd.  in  Ann.  Sci.  Nat.  1.  c.  —  This  cer- 
tainly should  retain  the  specific  name  of  Hooker  and  Amott, 
e^eoialljr  as  the  name  Taitetmsy  given  by  Wcddel,  is  wholly  in- 
appropriate for  a  plant  entirely  unknown  to  Tahiti  (M.  &  B.  45 ; 
Bcmy,  191.) 

431.  NsBAimiA.  KBLAflTOiLSFOLiA,  Gaud.  L  C  p.  500|  t  117 1 
Wedd  Urtic  p.  438|  1 12.  If,  watth  Gand.  L  e.  BeBhmma  malat- 
tnmmfcUa^  Hook.  &  Am.  L  a  p.  9&   (If.  &  B.  820.) 

482:  Keraudia  sbbioba,  Grand.  1.  c  p.  500,  A  Bot.  Yoj.  Bonite^  t. 
188 ;  Wedd.  L  c.  p.  489.  (M.d^B.624.) 

488.  TouCBABDiA  LATXFOLiA,  Oaud.  Bot  Yoy.  Bonite,  t  94$ 
Wedd.  Uitie.  p.  142»  1 18.  (M.dbB.899.) 

484. *  Abtocabfus  orciSA,  Unn.  * 

485. *  BsovsomBTxiA  papybifbra.  Vent 

488.  MoBUS  PBNDULiXA,  EodUcb.  Ptodr.  FL  Norfolk,  no.  84. 
Oar  plant  appears  t«  be  the  same  as  the  Norfolk  Island  plant  described 
by  EndKcher,  and  bekmgs  to  a  section  of  the  genus  which,  with  Marm 
BnmmUana,  of  Anstralia,  (figured  by  Endlicher  in  Atakt  Bot  t  82, 
fiom  a  drawing  by  Ferd.  Baner,)  has  a  diy  and  unchanged  calyx  in 
froit    (Bemy,  208,  204.) 

487.  Euphorbia  oluslbfolia,  Hook,  ft  Am.  Bot  Beech.  Toy.  p. 
95 ;  Boiss.  in  A.  DC.  Prodr.  16-2,  p.  11.    (M.  &  K  627.) 

4.38.  EurnoRBiA  (Anisophyllum,  Gtmnadeni^)  Remti  (Gray, 

Bot.  S.  P.  Expl.  Exp.  ined.) :  "fruticosa,  orgyalis,  glabra;  ramis  de- 
nudatis  ad  m  ticulationes  nodosis;  stipulis  in  unam  interpetiolareni 
trianguiarem  raalitis;  foliii  breviuscule  petiolatis  oblongis  vel  ellipticis 
gubmerabrauaceis  Incidis  tenuiter  crebre  penninerviis  integerrimis  sub- 
acutis  vel  subacumiuatiSf  basi  rotuudaia  fere  a^quali  rarius  luigustata  in- 
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tequali;  cymu  uiUaribat  1-6-oephalis  sttbaeasilibiis ;  pedicellu  folio 
multo  brevioribass  ioYolueri  campanulatl  lobis  minimia,  gbmdiilis 
traosvene  OTaUbas;  capsolfD  (aut  glabrs  ant  tomentuloMB)  cooda 
▼is  caiinatiB;  flemine  letragoDo-obovato  aciobicalato-nigosa'^Kiaaai. 
Oabu* — A]]ied  to  E.  €iiuiafo!ia,  bat  aradi  talleri  incUoing  to  be  sun- 
pie  stemmed  and  arborescent,  glabrous,  except  the  slight  pabesoenoa 
00  the  involucre,  and  a  deciduous  tomentum  on  the  capsule.  Leaves 
from  H  to  5  iucJies  long,  and  from  10  to  20  lines  wide,  much  thinner 
than  in  J^.  chtsifpfolia^  and  the  primary  veins  (from  20  to  30  pair-*) 
more  evidcut,  but  the  ultimate  reticulatiou  of  veiulcts  le>s  distinct;  ihe 
a{>ex  never  retuse,  u.sually  pointed.  Petioles  3  to  6  liues  loner.  Pedi- 
cels 2  to  3  lines  long,  sometimes  solitary.  Lobes  of  tin  iusuluiTc 
almost  obsolete,  emarjjinate.  Styles  short ;  tlieir  h  i  m  s  short  and 
th^cki^i^.  Capsules  small,  acutely  triangular-S-lobcd,  and  glabrous 
(immature?),  or  much  larger,  2  lines  long,  the  cocci  obtuse  on 
the  back.  Seed  coarsely  scrobiculate-ru^>se."  Gro!/,  nm.  (IL 
Mann  ;  Remy,  5f)8.) 

AoD.  KupHOKBiA  MULTIFORMIS,  Gaud.  Bot.  Freyc.  Voy.  abeq. 
descr. ;  Hook.  &  Arn.  1.  c. ;  Boiss.  in  DC.  1.  c.  Var,  i3.  tomkntella. 
(IJoiss.  1.  c.)  :  rainis  junioribus  ct  foliis  tumentellis.  Var.  y.  tknliou 
(Gray,  1.  c,  ined.) :  glabra;  ramis  graeilibu? ;  folius  ellipticis  oblongisve 
tenuioribus  viridioribus.  Var.  S.  lorifolia  (Gray,  1.  c.  ined.)  :  foliis 
lineari-elongatis  (bipollicaribus)  crassis ;  pcdicellis  involucro  2  -  4>plo 
loogioribus.  Var.  c.  celastroidjss  (Gray,  1.  c.  ined.):  glabra;  foliis 
obovato-oblongis  spathulatisve  ban  angusta  truncato-subcordata ;  pcdi- 
cellis involucro  pluries  longioribus. — S.  celastraides,  Boiss*  in  JXXLc. 
(M.  &  B.  101  [y.]t  389  [A.];  Bemy,  no.  lost.) 

440.  EupnoRBiA  Hookeri,  Steud.  Nom.  1,  p.  612  ;  Boiss.  in  DCS. 
L  c.    B.  mt/rd/olia,  Hook.  &  Arn.  1.  c.    (M.  &  B.  103.) 

441.  Euphorbia  cobdata,  Meyen,  Beise^  2,  p.  150 ;  Rel. 
Meyen.  p.  412 1  Boiss.  in  DCL  L  e.  p.  IS.  (M.  &  B.  106 ;  Bemy, 
589.) 

442. t  EuFBORBiA.  PiLVLiFBRA,  Lion.  AmoBo.  Ac  8,  p.  114  non 
herb.;  Boiss.  in  DC.  L  c  p.  21.   (M.    B.  35 ;  Beniy,  597.) 

448.t  EuPHOBBiA  Heliscopll,  Linn.  Spec.  p.  658 1  Boiss.  in 
DC.  L  c.  p.  186. 

444.  AHTIDS31IA  PLATTPHTLLnv  (sp.  BOT.) :  aiboresoons ;  Mis 
orbicuJatis  oblongisve  obtusiB  vel  acatiuacuUs  chaitaceis  g^bris  brevitar 
sen  brevissime  petiolatis;  panjciilis  femigiaeo-poberulis;  bracteis  ova- 
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th  ;  floribus  jticatis;  calyce  masc.  ses>ili  o-  vel  plerumque  4-lobo  i-5- 
(rarissime  0  )  andro  extus  ferru»inco-toniento<5o  intus  glabro ;  (\\<co 
lobato  n;labro ;  ovarii  rudiraento  obcnnico  hirsuto;  stijrmate  tcrininali  ; 
drupa  pedicellata.  —  Flawnii,  IMaui,  Oahu,  Kauai,  not  imcoinmon  in 
forests  at  an  elevation  of  2,000  or  3,000  feet.  —  Very  closely  related  to 
A.fcdlax  of  Penang,  as  described  by  Muller  in  DC.  Prodr.  15-2,  p. 
253,  but  diflfering  in  the  rounekr  and  more  obtuse  and  shorter-petioled 
leare?.  and  in  the  calyx  being  glabrous  wtthm.  (M.  B.  427;  Bemy, 
609;  Ilillebiand,  278'*^.) 

445.  PnYi  rwTHUS  SAxnincrN'STS,  Zyiiill.  Arg.  in  Linnsea,  82,  p. 
81,  &  in  DC.  I.  c  p.  .380.  P.  disiichus,  Hook,  db  Am.  Bot  Beech. 
Voy.  p.  95.    (M.  &  B.  104;  Eemy,  601,  608.) 

446.  t  PHTtLAKTHUS  NiUBi,  Lino.   (W.  T.  Brigbam.) 

447.  Claoxtlov  SAiTDWioiGKBii,  MuU.  Arg.  in  Linnieay  84, 
165,  Se  in  DC  1.  e.  p.  780.    (M.  &  R  586 ;  Bemy,  606.) 

448.  AI.K0R1TE8  MoLUCCANA,  Willd.  Spec,  i,  p.  590;  MiilL  in 
DC.  L  c  p.  728.  J.  irUoba,  Font   (M.  ft  B.  51 ;  Remy,  600.) 

449. *  Maitihot  utius8IHA»  PoM.  PL  Bras.  1,  p.  82,  L  24,  inchu. 
/9fty,exMtin.inDa).c.p.  1064.   (M.ft  B.) 

450.  *  Bicurus  coMHUiris,  Linn.   (M.  ft  B.) 

451. *  Piper  (MACROrxFBR)  MBTBTSTicint,  Font  Prodr.  Ins.  Anst 
n.  21;  Hook,  ft  Aq).  Bot  Beecb.  Voy.  p.  96.  Macropiperj  Miq.  in 
Comment  Fhytogr.  p.  86,  ft  Syst  Pip.  p.  217. 

452.  FsPERomA  PAi.i,n>A,  A.  Dietr.  Spec  I.  p.  158 ;  Uiq.  ).  e. 
p.  108 ;  Hook,  ft  Arc.  L  o.  Piper  pallidum.  Font  L  e.  n.  24.  I  am 
not  able  to  give  a  sadsfiietoiy  list  of  species  of  the  Islands,  nor  can 
much  dependenoe  be  placed  on  these  determinatioiis.  There  are  some 
forms  which  do  not  agree  with  any  descriptions  wliich  I  can  find ; 
bnt  rather  than  add  any  Airther  ooofiision  by  introducing  new 
names,  I  merely  refer  to  them  in  this  way,  especially  as  the  fbrlh- 
coming  volume  of  the  Frodromos  will  soon  exhibit  all  that  b  now 
known  concerning  them. 

453.  Pkperomia  membranacka.  Hook.  »fc  Arn.  1.  c;  Miq.  1.  c.  p. 
120.    (Hillebrund,  4.').;,  pro  parte  ;  M.  ii.) 

464.  PEPEROiiiA  Gaudiciiaudii,  Miq.  1.  c.  p.  137. — Tliis  appears 
scarcely  to  differ  from  P.  memhranaceOf  allowing  that  (ae  Miquei'e 
character  docs  not)  to  have  both  opposite  and  wborled  leaves. 
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455.  PsFKROMiA  SA]n>incBH8ifl»  Miq.  L  e.  p.  126^  &  HL  Pip.  p. 

450.  Pbpebomia  insulabuh,  Miq.  ia  Hook.  LcHid.  Jonni.  BoL  4^ 

p.  422  ;  Walp.  Ann.  3,  p.  340. 

457.  Pepkuomia  latifolia,  Miq.  SysU  p.  128,  &  111.  Pip.  p.  20, 

t  la.    (M.  &  B.  2 13.) 

458.  Pkperomia  nvroi  FL  ca,  1.  c.  p.  ITiG,  6c  IIL  Pip.  p.  21, 
t.  17.    (liemj,  187,  189  ;  liiikbrund,  4Ju,  pro  parte.) 

459.  Pkperomia  PACHYrm  LT.A,  Miq.  L  c.  p.  137.  P.  verticiUata, 
Hook.  &  Am.  1.  c.    Piper  verticUlatumy  Linn. ;  Spreng. 

460.  Pkperomia  Mach.«:ana,  Miq.  in  Seem.  Journ.  Bot,  4,  p.  145. 
4G1.  Pepebomia  LEFT06TACHTA,  llook.  &  Atd.  1.  &$  Miq.  Sjrst 

Pip.  p.  138. 

462.  Pkpkromia  reflexa,  A.  Dietr.  1.  c. ;  Miq.  1.  c  p.  169. 
Piper  rffiexuniy  Linn.  til.  SuppL  p.  91.  Forma  Fobsteriana.  Piper 
tetraphyUum,  Forst.  1.  c.  n.  25.  Pepcromia  reflexa^  Guill.  Zepb.  Tait. 
P.  tetraphyUa,  Plook.  &  Am.  L  c    (M.  &  B.  242 ;  Remy,  174.) 

463.  Pepbaomia   ^.    A  species  with  narrowly  laooeolatey 

whorled,  one-nerved  leaves,  9  to  12  lines  loog,  by  2  or  3  lines  wide, 
and  smiU,  ahort-pedandedy  axiUaiy  and  teimiiiAi  apikoB.  (Bmbj, 
184.) 

464.  PUTOHABDiA  Mabth,  Herok  WeodL  in  Bonplandia,  10,  p. 
199.  lAmt^oma  f  Martiit  Gand.  Bot.  Bonite,  t  59 ;  Mart  Palm, 
p.  842. 

465.  Pbitchabdia  Gaddichaudu,  Hetm.  WendL  L  e.  Z«oi* 
itomVif  GmuMaudii,Muctlc  (H.&B.419.) 

466.  There  Is  a  third  P^  with  flabeUata  leaves,  growing  on 
inacoesdble  diA,  which,  I  doubt  not,  Is  diffiorent  firom  either  of  the 
preceding. 

467. *  Cocos  ttuomsA,  Linn.  Spec.  p»  16$8. 

Pandanaeem. 

468. *  Pakdanob  TBBU8,  Rumph.  Herb.  Amb.,  ex  Eurz,  in  Seem. 
Journ.  Bot  5,  p.  125.   P.  odonOistimutf  Linn.  f.  Suppl.  p.  424. 

469.  Fretcinetia  abbobea,  Gaud.  Bot  Freyc.  Voy.  p.  431,  t 
41.  F.  scandeMy  Hook.  &  Am.  Bot  Beech.  Voy.  |).  97,  non  Gaud. 
—  There  is  only  one  Freycinetia  known  in  the  Ilawuiiaii  Iblands,  an  J 
thifl  id  well  figured  and  described  by  Gaudichuud,  the  founder  of  the 
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genus,  under  tlie  name  of  F.  arboreu.  It  is,  however,  never  known 
to  grow  upright,  but  climbs  over  jiiid  among  trees,  making  a  dense 
tanjile,  and  is  •  x;)ressirely  named  by  the  natives  i-e-i-e,  i-e  mean- 
ing to  step  over.  Possibly  Gaudichaud  may  have  been  misled  by  plants 
growing  over  the  Dracmna  aurea^  and  have  mistaken  the  two  plants 
fi>r  one,  the  leaves  being  somewhat  aiinilar ;  bat  his  specific  name,  how- 
•  erer  ill-chosen,  could  not  now  well  be  superseded.    Hooker  &  Amott» 

having  scandent  specimens  destitute  of  flower  and  fruit,  unfortunately 
referred  them  to  F.  icandenSf  Gaud.  L  e.»  of  Molucca  and  Timor,  a 
species  with  a  single  email  stigma,  and  in  other  respects  totally  different 
from  the  Hawaiian  one,  which  has  a  davate  o^ry  with  a  truncate  apex 
bearing  5  to  7  stigmas.  This  has  created  a  oonfu^n  in  all  subsequent 
works,  whidi  even  Eurti,  with  Gaudichaud's  figures  bef(»ra  him,  has 
fidled  to  dear  up  in  his  recent  mom^graph  of  the  genus  (in  Seem.  Jonm. 
Bot  5,  p.  18S).  So  finr  firom  the  spedee  <*not  existing  in  nature^"  it 
IS  one  of  the  two  spedes  upon  which  Gandidiaud  founded  the  gmms, 
and  diifers  much  firom  F*  teandem,  (IC  4b  B.) 

Aroidea, 

470.*    COLOCASU.   AHTIQUOBUII,   W.    B8C17LENTA,  Schott.--* 
The  natives  distipguish  a  great  number  of  varieties,  some  of  which 
'  yield  a  rnnch  better  esculent  than  others.    There  is  a  form  which 

grows  high  up  in  mountain  valleys,  known  as  apii,  which  has  very 
large  leayes  and  a  small  and  useless  corm.  The  cultivation  of  the  kah 
is  carried  on  mostly,  if  not  exclusively,  by  plantbg  the  top  of  the  conn 
(sliced  off  with  the  bases  of  the  leaves  adhering)  usually  in  lyftifidal 
ponds :  hut  where  there  are  no  eurfaoe  streams,  it  is  carefully  mulched. 

Taccacea* 

471*  Taoca  PinNATiFiDA,  Forster,  Gen.  PL  Ins.  Aust  t.  86 ;  See- 
maun,  Joom.  Bot  8,  p^  261.  T,  oceontca,  Nutt  in  Amer.  Joum. 
Pharmac.  9,  with  a  plate. 

Naiadacece. 

472.  Najas  major,  AIL,  var.  angustitolia,  A.  Braun,  in  Seem* 
Joum.  Bot.  2,  p.  275.  • 

473.  Rl  ppia  makitima.  Linn.    First  detected  by  Chamisso. 

p  474.  PoTAUOGETON  Gaudiohaudii,  Cham,  in  LinnsBa,  2,  p.  199. 

475.  PoTAHOOBTON  FLUiTAifS,  var.  OwAiHiENSis,  Cham,  in  Lin- 
nsea,  2,  p.  228. 
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470.  PoTAMOOBTON  I>AU€1FL011178,  Fonb,  Fl.  1,  p.  121 ;  Cham. 
L  c  p.  176,  t.  4,  f.  7.   (M.  &  B.  57.) 

ZmgUferaeem. 

477.  Zingiber  Zerumbet,  Rose,  in  Trans.  Linn.  Soc  8,  p.  QBi. 
.  (M.  &  B.) 

478.  t  Canna  Indica,  Liun.,  has  run  wild  in  manjr  places.  Also  a 
yellow  variety  ? 

479.  SiSTRixcniuai  acre  (sp.  nov.):  glabcrrimam ;  caale  simplici 
ancipiti;  foliis  radicalibus  linearibus  8-10-nemis  scapo  brevioribu?; 
spatlia  communi  pedicellis  paucis  ajquilongia  vel  brevioribus ;  pcrigonio 
flavo,  lobis  ovatifl  obtosiB  d-7-nerviis;  filainentis  anthcris  brevioribus 
brevissime  monaddphu ;  ttigmadbus  (stylo  longioribus)  pGrigonio  bre- 
▼loribiis ;  capsula  obovata.  —  Common  near  Kilauca,  Hawaii,  and  on 
the  monntains  of  thai  and  other  of  the  islands,  io  dry  land.  Bamark- 
able  for  its  yery  short  style,  and  barely  monadelphons  filaments.  The 
acrid  Juice  of  the  root  is  used  by  the  natives  ibr  tattooing;  applied  to 
the  skin  it  nuses  blisters,  and  leaTOS  aa  indelible  bine  stain.  (M.  A 
B.  4S8;  Bemy,  166.) 

DwseoreaceiB,  * 

480.  *  IIelhia  bulbifera,  Kunth,  Enum.  PL  5,  p.  435.  .  Dioscorea 
bidhi/era,  Linn.    (Remy,  1C2.) 

481.  *  Dioscorea  pentapuilla,  Linn. 

*  Smiladnea, 

482.  Smtlax  Randwicen81j>,  Kunth,  1.  c-  p.  253.    (M.  &  B.  222.) 

483.  SiiiLAX  ANCEPS.    WiUd.  Spec.  4,  p.  782.    (Rcmy,  157.) 

Oommelynaceee. 

484.  t  CoifMELYNA  Catennensis,  Eich.    C.  agranof  Kuntb.  (M* 

&  B.  o7.) 

485.1  Tradescantta  floribuiida,  Kunth|  Enum.  PI.  4,  p.  89. 
(W.  T.  Brigham  j  Hiiiebrand.) 

Orchuiacece. 

486.  An(£ctochilus  (MrBMEcms)  Sandwicensis,  LioUl.  Gen. 
Sp.  Orch.  p.  500. 

487.  AH<BCTOcaiLUS  Jaubbrtu,  Gaud.  Bot.  Booite,  1. 100.  —  This 
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belongs  to  the  section  of  tlic  genus  which  has  the  hp  fimbriate  or  ilt-n- 
tiift  on  tlie  margin,  und  can  thus  be  easily  distinguished  from  A.  Sand- 
tp^icemis,  the  lip  of  which  is  entire  on  the  niiirj^in.    (M.  »5t  l\.  IG!*.  170.) 

488.  LiPARlS  Hawaifnsts  ffp.  nov.)  :  folii,  hiuia  ovfihbus  oblon- 
psve  ohtusis  membrana<  >  is  j^licatis  petiokitis  scipo  ani^uiato  ditnidio 
brevioribus;  racemo  pluntioro  ;  labello  obovato  integerrimo  vei  cre- 

I  nato  concolore  (flavido)  ;  sepalis  lanceolatis ;  petahs  liUformibus ;  cap- 

sula  obovatcxhiviito  costata.  —  In  mountain  woods,  on  trees.  —  Inter- 
mediate between  L.  LcBselii  and  L,  lUiiJ'oUa  in  general  aspect.  Leaves 
2^  to  4  inches  long,  by  1  to  2^  inches  wide,  abruptly  contracted  into  a 
conspicuous  vaginate  petiole  of  an  inch  or  two  in  lengtli.  The  labellum 
is  about  3  lines  long,  and  a  little  shorter  than  the  sepals.  The  bulb  is 
smalL   (M.  4fe  B.  471.) 

IMiacetB, 

489.  BbaChSKA  AintEA  (sp^  dot.)  :  arboiea,  ramosa ;  foliis  ooria- 
ceis  pUmis  linearibos  atteauato-aoiinioatis;  panicolis  reciinro-pendalis 
IbEoso-biacteatis ;  pedioelHs  laze  raoemoeis  soUtariis  nuro  geaainiij ;  pcri- 
gonio  (sesqui  -  bipoUicari)  tabuloso  sabinfon^baUfbfBii  leviter  cairato 
flaTo^tabo  lobis  erectis  lii^Bari-obkmgis  triplo  longiore.— Not  uncom- 
mon throughout  the  islands.— A  tree  20  to  25  feet  high.    The  Hnoar 

^  and  recurved-spreading  leaves  1^  to  2  feet  long,  an  inch  or  less  wide. 

Panicle  a  foot  long,  more  or  less,  the  bright  lemon-yellow  fiuwcrs  very 
showy.  This  tlitfers  from  the  typical  species  of  the  genus  in  tlie  erect 
lobes  as  well  aa  the  long  lube  of  the  pcrigoniuni.  The  berry  is  red, 
4  to  8  hues  in  diameter,  and  is  much  souirlit  after  by  birds. 

4D0.*  CuiiDYLiNK  TEKMiNALis,  Kmiih,  iu  Act.  Acad.  Berol.  1820, 
p.  30.  Dracana  termtnaliSj  Reichaj'd  ;  Gaud.  r>ot.  Freyc  Voy.  p.  'Jl  ; 
Hook,  ic  Am.  Bot.  Beech.  Voy.  p.  97.  Cordj^Une  E9clvtckoUsiana^ 
Mart,  in  Schult.  Syst.  7.  p.  347.    (M.  IJ.) 

491.  DiANELLA  onORATA,  Blume,  Enuin.  1,  p.  13;  Tluok.  &  Arn. 
1.  c.  p.  218.  D.  Sandwiceatis,  Uook.  &  Arn.  L  c.  p.  97.  (M.  &  B. 
8y,  364;  Remy,  152.) 

492.  AsTELiA  Menziesiana,  Smith,  in  Ree?,  Cycl.  App.  —  Leaves 
narrowly  linear,  glabrate  above,  silky-hairy  and  chafiy  beneath,  as  is 
the  rest  of  the  plant,  excepting  the  perianth,  which  is  nearly  or  quite 
glabrous,  its  divisions  onited  at  the  base  to  form  a  short  tube.  (M.  & 

p  B.  217.) 

493.  AsTELiA  VEBATBOIDBS,  Gaud.  Bot.  Fieyc  V07.  p.  420, 1 81. 
Perhaps  only  a  form  of  tba  last;  bot  tbe  leaves  are  bvoadcTy  often  3 
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inches  wi(i( ,  an  l  the  whole  plant  is  much  more  silky,  and  often  densely 
chaffy.  Div  isions  of  the  perianth  rather  broader  than  in  A.  Met^- 
esiana,  and  very  little  if  at  ail  tmited  at  the  base.    (M.  &  B.  392.) 

* 

Juncaeem. 

494.  Lttzula  CAMPB8TBI8,  DC.  FL  Fr.  3,  p.  161.  (M.&  B.  171, 
323;  Remy,  151.) 

495.  JoiMYiLL£A.  A8CKNDKN8,  Gaud.  BoL  Bonite,  U  39>  40.  (M. 
&  B.  330.) 

Cyperacem, 

496.  Ctfbeits  TBAOHTSAMTaoSy  Hook.  &  Am.  Bot  Beech.  Vbj. 
p.  99. 

497.  Ctpeevb  Pbsboottiavus,  Hook.  4b  Am.  L  c.  p.  100. 

49d.  Ctpkbvs  CABiciroLius,  Hook.  4b  Arn.  L  e.  p.  99.  (BL  4b  B. 
54,  perhaps  referable  here.) 

499.  CrpBBua  multicefb.  Hook.  4b  Arn.  L  o.  p.  100. 

500.  Ctpbbub  xucbobatus,  Bottb»  Gram.  19,  t  8,  f.  4 ;  Hook.  4b 
Am.  1.  c  p.  99.   (M.  4b  Bw  48 ;  Bemj,  120.) 

501.  Gtpebus  BBUHirxofl,  Sw.  FL  IiuLtOoc.  1,  p.  116 ;  Hook.  A 
iVrn.  1.  c  p.  99.    (M.  A  B.  14;  Remy,  115.) 

502.  Ctperus  polystachtus,  Rottb.  Gram.  39, 1. 11,  f.  1.  (M.  «fc 
B.  70;  Remy,  114.) 

503.  Cyi'lul?)  i'KNNATrs,  Lam.  111.  1,  ]>.  114.  C.  canescens,  Vahl. 
FyHum.  2,  p.  355.  MarUcus  albescens,  Gaud.  Bot.  Freyc.  Yoy.  p.  415. 
(M.  &  B.;  Remy,  118.) 

504.  CrPERUS  viscoses,  Ait.  Ktw,  1,  p.  79  ;  Jacq.  Ic.  2,  t.  205, 

505.  Ctf££U8  C^SPiTOSUS,  Poir.  Diet.  7,  p.  250  ? ;  Hook.  ik.  Am. 
1.  c.  p.  99. 

506.  Ctperus  PANiccLATrs,  Rottb.  ?  Hook.  &  Arn.  L  c. 

507.  Ctperus  strigosus,  Linn.;  Hook.  &  Arn.  1.  c. 

508.  Cypercs  auricut.atus,  Nee"  cl-  IVIeycn,  in  Lionsea,  9,  p.  285. 

509.  Cyperus  (Mariscl  s)  Kuntbiands.  M,  Kuntkianui,  Gand. 
Bot.  Freyc  Voy.  p.  415  ;  (M.  &  B.  324.) 

510.  Cypbbus  (MAKI8CD8)  PHLBOiDBS.  M.  phkoidetf  NeeSy  ex 
Stcud.  Glum.  p.  62. 

511.  Cyperds  (MARiscrs)  Hawatensis  (sp.  nov.):  ealmo  trique- 
tro  Icevi  basi  foliof^o ;  foliis  linearibus  margine  scabris  culmum  adaeqnuK 
tibos ;  inTolacro  6  -  S-phyUo^  foliolis  2  elongatis ;  spicis  OTalibus  pluribus 
suhBesnlibus  Brcte  oongestis  vel  breviter  pedtmcnJatis ;  eqoamia  Infeii- 
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oribm  minimis,  mediis  triplo  m^joribos  9-iienriis  InTibos,  iDterioribiis 

brevioribos  uninerviis.  —  On  the  mountains  of  Hawaii,  Maui,  and 
Kauai.  —  Somewhat  resembling  M.  phUoides,  but  smaller,  and  the 
spikes  sborler.    (M.  &  B.  246.) 

512.t    Ktlltngia  monocephala,  Rottb.  Gram.  p.  18,  t.  4.  (M. 
&  B.  23;  Rcmy,  123.) 
p  518.  ELEociiAiu3  OBTi  SA,  Schult.  Maot.  2,  p.  89;  Gniid.  Bot 

Freyc  Voy.  p.  414  ;  Ilook.     Arn.  1.  c.    (M.  &  B.  27  ;  Jlemy,  128.) 

514.  EleoCHARis  palustris,  K.  Brown.  Prodr.  p.  244. 

515.  SciRPUS  MARITIMU8,  Liiui. }  Uook.  &  Am.  L  c  p.  98.  (M.  & 
B.  69,  230;  Rcmy,  129.) 

616.  SciRPUs  RiPARius,  Pre^l,  Rel.  TTtrnk.  l,p.  192.  (M.&B.25.) 

517.  FiMBRTSTYLis  cYuosA,  B.  Br.  Frodr.  p.  228  j  Hook.  &  Am. 
1.  c  p.  98.    (M.  4b  B.  22.) 

518.  FiMBRisTTLis  UMBELLATO-CAPiT ATA,  Stead.?  AveiyTAria- 
ble  plant,  from  Waterlandt  Islandi  Tutuilla,  etc,  as  well  afl  the  Hawaiian 
Islands.  The  spikes  are  always  senile  in  a  head,  bat  the  heads  are 
Bolitaij,  or  few,  or  nameroas,  sobtended  bj  B^5  very  short  (or  with 
one  or  two  longer)  awl-shaped  bracts.  The  sqaanue  are  orat^  acat- 
ish,  ooncave,  and  somewhat  keeled;  the  styles  trilld  and  the  stamens 

^  two;  the  adienia  are  less  coovex  on  one  side  than  the  other,  three- 

angled  and  yeiy  obtose  at  the  apex.  Probably  not  the  species  quoted, 
from  which  it  differs  in  several  particnlars,  bnt  I  am  nnable  to  identify 
it  satislaetorily,  thoagh  it  most  be  well  known. 

519.  Bbtmcrospora  layabuh,  Gand.  Bot.  Freyc  Yoy.  p.  415 ; 
Hook,  ft  Am.  L  c  p.  98.   (M.  ft  B.  219 ;  Bemy,  184.) 

520.  BRTNCHOsrOBA  TBTB801DBA,  Nees  ft  Meyeo,  9,  p.  297. 
R,  idtroidet.  Hook,  ft  Am.  L  c.  p.  99.   (M.  ft  B.  90 ;  Bemy,  182.) 

521.  Cladiuk  LBPTOBTiLCHTUii,  Nees  ft  Meyen,  in  Linnsea,  9,  p. 
801,  ft  BeL  Meyen.  p.  115.  (M.  ft  B.  112.) 

522.  Baumea  Metenti,  Kunth,  Enam.  p.  814  VtncenUa  anguUi' 
folia,  Hook.  &  Am.  1.  c.  p.  98.    (M.  ft  B.  92  ;  Remy,  138.) 

523.  ViNCENTiA  ANGusTiFOLiA,  Gaud.  Bot  Frcyc.  Voy.  p.  417, 
non  Hook,     Arn.  1.  c. 

o2  L  Gaiinia  Gaudiciiaudii,  Steud.  GInm.  p.  161.  Lnmprocnrya 
Gaudichaudii,  Brongn.  in  Bot.  Dup.  Voy.  p.  IGG.    Moreloiia  gahni(B- 
p  formisy  Gaud.  15ot.  Freyc.  Voy.  p.  416,  t.  28.  —  Dr.  Hooker,  in  FI.  N. 

Zoal.  while,  through  some  oversight,  he  refers  M.  gaJiniaformis  to  L. 
aJ^Tiis,  Brongn.  (^Gahnia  arenaria^  Hook,  he),  speaks  of  the  Hawaiian 
VOL.  VII.  27 
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plaot  as  a  different  bttt  doeelj  allied  apedea  $  ••  it  is.  The  duiac- 
ter  upon  which  Brown  distiDguiahed  the  genos  Lamproear^  fnm 
Gahnia  (that  of  not  haviiig  a  traniTenely  grooved  out)  oolj  throws 
the  most  doaelj  alBed  apedea  into  difierent  genera. 

525.  Gabnia,  Bebobkti  (sp.nov.) :  glahenrina;  cnhnotereti  liBvi; 
foliis  linearibos  longiaslmia  aapeme  fiUfbnnibua  ledinatis  arete  oooto- 
lutis  ciargine  ecabris  dorso  aeoleis  parvis  asperatis  ;  paoiimla  (10-12- 
pollioari)  spicis  axillaribus  (sesqui  -  bipollicaribus)  mqltifloris;  bracteia 
ut  foliis  ;  bractcolis  ovato-lanceolatis  macronatis,  carina  ciliata ;  spicu- 
lis  unifloris ;  fifiuamis  ovato-Ianceolutis  acutis,  intimis  obtosiusculis ; 
nuce  oblonga  obscure  trigon  i  tla\a  uiiula  i-iyli  basi  cuspiilata  iutus 
transverse  sulcata.  —  On  mouiiiaiu  rid^'es  at  1,000  to  3,000  feet  eleva- 
tion. —  Appart^nlly  most  nearly  allied  to  G.  sc/ianoicUs  of  Xahitu  (M. 
&  li.  91  ;  Remy,  1*36 ;  Macrae.) 

52G.  Gahnia  <;lob08A  (sp.  nov.)  :  gUibenima  ;  culmo  tereti  la;vi ; 
foliid  linoaribui  eloiigatis  culraum  supci^ruibus  oonvolutis  subtus  lajvius- 
culis,  marginc  ncrvi.s  supraquc  scabris  ;  spicis  globogia  axillaribus  e  spi- 
eulis  (18-25)  uniHoris  arete  congestia  compositis  ;  bracteis  e  basi  lata 
laneeolatis  acuminatissinils ;  bracteolia  ovato-lanceolatis  aeonunatis ; 
iqnamis  late  ovatis  orbiculatisve  acuminatis,  intimis  obtusis ;  nuce  ovata 
flaya  extus  longitudinaliter  rogosa  stjli  baa  cuapidata  intus  baud  sul- 
cata*—  Witb  the  preceding. — At  once  distinguished  hj  the  dense 
globose  apilLea  in  a  siiort  interrupted  panicle,  and  the  broadly  ovate 
aqoanuB.  Apparently  often  gathered  by  collectors,  but  by  Hooker  & 
Amott  confounded  with  Mordotia  Gahmetformu^  Qand.,  and  bj  otbera 
with  iMmpriKaqfa  i^j/iMU,  Brongn.,  dbc.  Probably  identioal  with  a 
poor  apedmen  of  Seeniann's,  no.  672,  from  the  Yiti  IsUmdai  which 
he  baa  called  Z.  <|^M)  Brangn.   (W.  T.  Brigfaam.) 

527.  Orsobolvb  fubgatus  (sp.  nov.) :  dense  puWinato-eB^itosaa, 
ramosns,  fblioens ;  foliis  basi  Tagioantibus  nervosia  dense  imbrieatia 
linean-eubulatia  acntia  obtnaiuscnlisve  rigidis  lerrulatia ;  aeapo  aulcato 
tenninaU  stmplici  tcI  furcato  l-4-floro$  brasteis  foliosis;  braetedis 
scariosis;  periantbii  foUolis  dliatis  in(egerrinii9.-^0n  the  aommits  of 
the  mountains  of  Mani  and  Kauai. —  Most  nearly  allied  to  0.  obtvuan- 
guhtt,  Gaud.,fix>m  whidi  It  diflers  in  its  often  several-flowered  scape,  in 
the  leaves  being  serrulate,  etc    (M.  it  B.  436 ;  U.  S.  £xpL  Exped.) 

528.  ScLERiA  TESTACEA,  Nees,  1.  c.  9,  p.  303.    (AL  &  li. 

^20.  Cauhx  COMHftuso2^iANA,  Si^b.  iix  Kunth,  Kuum.  p.  291. 
(M.  6c  B.  260,  391.) 
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530.  Carex  Metenii,  Nees,  in  Rel.  Meyen.  p.  123  ;  Steud.  Glam. 
p.  105.    (Remy,  Ml,  fide  Boott.) 

531.  Cauex  Wahuensts,  C.  A.  ^leyer,  Cyp-  Nov.  in  Mem.  Acad. 
St.  Petersb.  1,  p.  218,  t,  10;  Boott,  111.  Gen.  Carex,  3,  p.  Ill,  t 
351-354.    (M.  &  B.  328.  331  ;  Rr»my,  H.3.) 

532.  Carfx  NcrTTALis,  Boott,  in  herb.  Gray.    (Reray,  142.) 

533.  Cakex  1'rksoottiana,  Boott,  in  Tjinn.  Tranf.  20,  p.  135^  db 
III.  Gen.  Carex,  1,  p.  45,  t.  115.    (M.  &  B.  325  ;  Remy,  148.) 

534.  Cat^kx  FESTiYAy  Dewey,  ia  Am.  Jouro.  Sc.  29.  (M.  &  B. 
332 ;  Remy,  146.) 

535.  IJNcmiA  LiNDLETAKA,  Kontli,  Enniii.  2,  p.  520.  (M.  &  B. 
437i  Bemy,  140.) 

Qraminea, 

The  GrMocq  being  all  in  tbe  bands  of  Colonel  Munra^  I  eannot  at  pres- 
ent give  a  list  of  them.  They  show  oontiderable  novelty,  and  a  large 

proportion  are  peculiar  to  the  Group.    There  are  about  fiAy  species. 

FUices* 

536.  6t.EiCBEiriA  olauca,  Hook.  Sp.  Fit  1,  p.  4  Mertensta 

glaucoy  Sw.  Syn.  Fil.  p.  164  &  390  (non  Gltichenia  gtauca,  Sw.)  ; 
Brack.  Fil.  S.  Baclf.  Expl.  Expcd.  p.  292.    (M.  &  B.  406.) 

537.  Gleichenia  glabra,  Brack.  1.  c  p.  292,  suh  Jft  rlensia. 

538.  Gleichenia  OwniHENSis,  Hook.  1.  c  1,  p.  9.  Mertensta 
HawaiensU,  (a  much  better  name,)  Brack.  L  c  p.  295.  (M.  &  B. 
472.) 

539.  Gleichenia  dichoto.ma,  Hook.  1.  c.  1,  p.  12.  McrUmsia 
dichotoma,  WilW.  Spec;  Gaud.  BoU  Freyc  Voy.  p.  301 ;  Brack.  L  c. 
p.  297.    (M.  &c  B.  145.) 

540.  Gi,£iOH£NiA  KMABGiNATA,  Brack.  L  c.  p.  297,  L  42.  (M.  & 
B.  495.) 

541.  ClBOTiuM  oLATTcmi,  Hook.  &  Am.  Bot.  Beech.  Voy.  p.  108, 
(excl.  syn.  Kaulf.  &  G:iu<l.) ;  Hook.  1.  c  1,  p.  82,  t.  29,  A;  Brack.  I. 
e.  p.  279.   (M.  &  B.  543 ;  Bemy,  48.) 


•  I  have  to  thank  Prof.  D.  C.  Eaton,  of  Now  Haven,  for  most  kiiiJly  rendering 
flssistATH^o  nnd  advice  concenim^  fill  difficult  points:  in  t'.i-;  r  r  lnr  For  the  d^ter^ 
minatious  and  synoaymy  as  hero  adopted,  however,  I  am  aloue  rcbponsible. 
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542.  CiBOnuM  Chamtssoi,  Kanlf.  Enum.  FiL  p.  230,  t  1,  f.  14 ; 
Hook.  I.  c  1,  p.  83 ;  Brack.  1.  c.  p.  279.  Pinonia  ^plrndtM^  Gaod. 
Bot.  Freyc.  Voj.  p*  869,  t  21.    (M.  &  B.  141.) 

543.  CiBOTiuM  Menziesit,  Hook.  I.  c  1,  p.  84^4.29,  C»s  Brack. 
L  c.  p.  280.    (IL  &  B.  511  $  Bemy,  50.) 

544.  DiPABiA  PBOLiFBRA,  Hook.  db  Am.  L  e.  p.  108;  HooL  Geo. 
Fit.  t  44»  B|  Hook.  Spee.  L  e.  1,  p*  84;  Brack.  L  c  p.  840.  />• 
Moerm^  Hook.  A  Grey.  Ic  FiL  t  154.  JXtAmmia  proKfsra,  Kaulf. 
Ennm.  Fil.  p.  225.  OMum  prtUfmm^  Preel,  Tent.  Pterid.  pw 
69,  til,  mo.   (M.&B.  151.) 

545.  Odontoloica  Macraava,  Brack.  L  e.  p.  826.  JknoBia 
Maeraanoy  Hook.  &  Ara.  L  c  Beferred  by  Hook,  in  Spee.  FU.  1, 
p.  175  to  D,  (0.)  Borytmoy  Fresl,  but  it  appears  to  be  anffldeDtlj 
distinct  (II.  4b  B.  148.) 

546.  MiOBOLBFiA  TBKUtFOtiA,  Metteo.  DaoaOia  tmuifoUOf  Sw, 
Sjn.  Fil.  p.  133,  350;  Hook.  L  c  1,  p.  186;  Bni<^  1.  c  p.  248. 
D.  remola,  Eaalf.  Enum.  FiL  p.  228;  Hook.  4b  Am.  L  c.  p.  108. 
(M.  &B.  143;  Remy,  47.) 

547.  MiCROLEPiA  HiRTA,  Presl,  Tent.  Pterid.  p.  125 ;  Brack.  1.  c 
p.  239.  Dav.  hirta,  Kaulf.  1.  c  p.  228;  Hook.  &  Am.  1.  c  p.  108; 
Hook.  1.  c  1,  p.  181.  Dicksonia  Kaulfussiana,  Gaud.  Bot.  Freyc 
Voy.  p.  368?;  llouk.  1.  c.  1,  p.  71  ?    (M.     B.  M4  ;  Remj,  41,  46.) 

547*.  MiCROLEFiA  I'OLVPODIOIDES,  Presl,  1.  c.  Dav.  polifpodioidesy 
Don;  Hook.  1.  c.  1,  p.  181.  Recorded  by  Hooker  iis  a  native  of  the 
Islandfii,  and  mentioned  bj  Brackenridge  under  D.  hirtOj  but  1  have 
seen  nothing  like  it. 

548.  MiCBOLEPiA  Mannii,  Eaton  (sp.  iiov.) :  "caudice  repeate; 
stipitibus  basi  fero  nudis  exartlculatis  spithamaiis  crassiho  jh  nniB  oor- 
vina)  teretibu3  rhachique  atris  nitidis ;  froude  bipeduU  angustc  laneeo- 
lata  bipinnata;  j)innis  triangulari-lanceolatis  2 -3-uncialibus  co«ta  teuui 
nigrescente  instructis ;  pinnulis  bipinnatifidis ;  segmentis  ultimis  opaco- 
viridibus  lineari-BpathuIaliB  augustiaaimis  TenuliB  sioguliB  donatis,  fer- 
tilibus  apice  dilatatis  floromque  transverse-oblongum  ferentiboa  nm- 
plicibos  vol  sjrpe  ramum  brevem  e  latere  exterior!  infra  sorum  emit> 
tantibos;  involuciig  pallidis  !)a8i  lata  vel  semicirculari  adnatia.'^^ 
Mountains  of  Waimea,  Kauai,  2,000  to  3,000  f*  et  above  the  Rea. — 
This  Fern  is  to  be  placed  in  the  same  group  with  M^ibberota  {DavaUia 
gihbtrotOt  Sw.),  with  which  speooB  it  agrees  pretty  wall  in  the  position 
and  form  of  the  son  and  involocres,  though  the  black  and  shining 
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Stipe  and  rhachis  and  the  yery  narrow  s^ments  (about  ^  of  a  line 
wide)  make  it  aft  once  a  yery  dietinet  and  ertramelj  elegant  specieB." 
Eaton,  mti,   (SL  k  B.  546.) 

549.  CTBtoPTBBia  DotxaLAsn,  Hook.  L  e.  1,  p.  200 ;  Brack.  I  c. 
p.  283.    a  Smtdmeenntt  Brack.  L  e.  p.  234   (M.  4  B.  480.) 
'  550.  Adiamtuk  GAPILLI78-VBNBBIS,  Linn.j  Hook.  ].  c  2,  p.  36 ; 
Qand.  Bot  Freyc.  Voy.  p.  404 ;  Brack.  L  c.  p.  96.   (M.  4b  B.  138.) 

551.  BsLtJBA  TBRNiFOLtA,  Fee,  Gen.  Fil.  p.  129 ;  Hook.  1.  c.  2,  p. 
142.  P^y^Mio  f0m(/^ta,  Brack.  1.  e.  p^  94.   (Bl&B.  262.) 

552.  Pteris  Cbbtiga,  Linn. ;  Hook.  I.  c*  2,  p.  159  $  Brack.  L  e.  p. 

118.  (IL  As  B.  252 ;  Bemy,  84.) 

553.  Ptsrib  ibriaulabis,  Kanlf.  Ennm.  Fil.  p.  189 ;  Hook.  L  e. 
8,  p.  173  i  Brack.  L  c.  p.  116.  P,  a&tfa,  Gaud.  Bot.  Freyc  Voy.  p. 
391,  L  19  $  Hook.  A  Am.  1.  c  p.  107.  (M.  &  B.  162 ;  Bemy,  35, 36.) 

654.  Ptbris  EXCEL8A,  Gaud.  Bot  Freyc.  Voy.  p.  388}  Hook.  L  e. 
2,  p.  183,  L  136  ;  Brack.  1.  c.  p.  115.    (M.  &  B.  1 63.) 

555.  Ptekis  aquilina,  Linn. ;  Hook.  I.  c.  2,  p.  196 ;  Brack.  I.  c  p 

119.  P.  decomposita.  Gaud.  Bot  Freyc  Voy.  p.  393.   (M.  &.  B.  484.) 

556.  PiKius  (Litobrociua)  i)ECirii:N\s,  Hook.  1.  c.  2,  p.  209. 
Pt.  pedata.  Hook,  Am.  ].  c.  p.  1^^7;  Gaud.  Bot.  Freyc.  Voy.  p.  38-1. 
JUoryopieris  pedata,  iiruck.  1.  c.  p.  103  "  as  far  only  as  tlie  specimens 

#  from  the  Sandwich  Islands  are  couceraed."    Hook.  1.  c.    (M.  &  B. 

136.)  • 

557.  Ptf.ris  (Litobrochia)  decora,  Hook.  1.  c.  2,  p.  210,  Dory- 
opteris  decora,  Brack.  I.  c.  p.  103.    (M.  &  B.  253.) 

558.  S.vDLERiA  CTATiiEoiDEs,  Kuulf.  Enum.  Fil.  p.  102  ;  Ilook.  & 
Am.  1.  c.  p.  107.  Blechnum  Funtanesianum,  Gaud.  Bot.  Freyc.  Voy. 
p.  397,  t.  15;  Brack.  I.  c.  p.  133.  Bl.  JiatUfussianum,  Qaad*  Bot. 
Bonite,  t.  78.    (M.  &  B.  155  ;  Remy,  33.) 

559.  Sadlkria  pallida,  Hook.  &  Am.  1.  c.  pp.  75  &  107.  BL 
pallidum.  Brack.  1.  c.  p.  133.  Bl.  Soul^ftianum,  Gaud.  Bot.  Bomte,  t. 
134.    (M.  &  B.  188 ;  Remj,  32.) 

560.  Sadleria  squarrosa.  BL  squarrosum,  Gaud.  Bot  Bonite, 
t.  2,  f.  1-6.   BL  pofyttiehoidei,  Brack.  1.  o.  p.  134. — These  Fern* 


*  PtBaa  gmuuafblia,  Fee,  is  raeoided  hy  Hooker^  1.  c  S,  p.  188,  es  a  BstiTe  of 
the  Bew^iaa  liUeds ;  but  I  presnme  he  intends  to  comet  that  when  he  says  en  p. 
909,  **  This  I  iMd  «t  one  time  believed  to  be  identicet  with  P.  jfermic folia &c.  I 
have  never  eeen,  nor  do  I  luiow  of  P.  genmk^fiflia  eocuning  at  the  Hawaiian 
Islands. 
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appear  to  be  saflteientlj  distincL  The  first  two  spedes  are  decidedly 
arboreaoenty  Ihe  trunk  of  S»  ptdUia  being  often  6  feet  high,  while  Che 
whole  plant  it  often  12  or  15  feet  high,  and  of  a  mneh  more  erect 
manner  of  growth  than  S.  e^atheoidet.  SL  iquarrosa,  on  the  contrary, 
ia  diminutive  in  comparison  with  the  two  others,  nsually  hkving  but  a 
Teiy  small  trunk-like  caudex,  or  none  at  alL  I  have  seen  specimens 
not  over  a  foot  bigh,  including  caudex  and  all,  in  luxuriant  fmctifieation« 
661.  DooDiA  KcMTHiAifA,  Gaud.  Bot  Freyc  \oy.  p.  401,  L  14; 
Hook.  A  Am.  L  &  p.  107 ;  Bittck.  L  c  p.  187.  (M.  &  B.  165 ; 
Bemy,  SO.) 

562.  LiNDSiEA  (Diellia)  kbecta,  Brack.  L  c  p.  218,  t.  31,  sub 
Diellia.    (M.  &  B.  483.) 

563.  iAiiD&jL.A.  (Diellia)  faxcata.  Brack.  L  c  p.  2ii),  t.  31,  sub 
XHellia. 

564.  Ltnds^a  (Diki.i.ta)  pumtla,  lirack.  1.  c.  sub  Dielli'a. 

565.  Asi'LENiUM  (Thamnoptkuis)  Nidt'S,  Linn.;  Hook.  1.-  c.  3, 
p.  77.    j\'eo(fopteris  Nidm^  Brack.  1.  c.  p.  17').    (M.  &  B.  137.) 

566.  AsPLFNic>r  obtusatum,  Fonjt.  Prodr.  In".  Au>t,  p.  80 ; 
ITook.  1.  c.  3,  p.  06.  Var.  ohltqitw,  Hook.  f.  Fl.  Ant.  p.  108, 
Fl.  N.  Zeal.  2,  p.  33.  A.  ohUqmitn,  ForsL  L  c ;  Uookt  Arn.  1.  c.  p. 
106;  Brack.  1.  c.  p.  1.54.    (M.  &  B.  169.) 

560".  AspLENiuM  LuciDUM,  Forst.  1.  c.  p.  80;  Hook.  1.  c.  3,  p.  98. 
—  It  is  not  improbable  that  a  form  of  the  last  species  (if  the  two  are 
really  distitict)  has  been  taken  for  this,  in  referring  it  to  the  Hawaiian 
Islands.  Menxies  is,  so  far  as  I  know,  the  only  anthority  for  this 
habitat. 

567.  AsPLENiiTM  GKMMIFERUM,  Scbrad.  Gott.  Gel.  Anz.  1818,  p. 
916|  Hook.  1.  c.  3,  p.  99.  Dar§a  faeeida,  0*  Hook.  &  Am.  1.  c.  p. 
107. 

568.  AsPLENimi  knatitx,  Bra<&.  L  &  p.  158, 1 21 ;  Hook.  1.  e.  3, 
p.  106.   (91  A;  B.  485.) 

569.  AsPLVNiuM  Kaulfusbo,  H.  ILmn,  non  Schiad.  A*  prolen- 
sum,  Kaolf.  Ennm.  FiL  p.  167,  a.  1826  (non  Schrad.  a.  1818,  in  Gott. 
Giel.  Ans.  p.  916) ;  Hook.  L  c  8,  p.  106,  adnot ;  Brack.  L  c.  p.  153. 
Perhaps  this  Is  what  Hooker  refers  to  under  A.  /aUnUum  when  be 
credits  it  as  ^veiy  small,  whole  plant  not  4  inches  high,"  to  IheHa^ 
waiian  Islands.— It  is  with  some  hesitation  that  I  have  altered  this 
name,  bot  the  proUnawn  of  Schtader  has  six  years  the  precedence  of 
that  of  Kaulfass.  The  species  under  condderation  appears  to  be 
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known  to  very  few  botanists,  and  to  be  thought  of  somewhat  doubtful 
existence  by  Hooker,  1.  c.  p.  106.    (M.  &  B.  571.) 

d70.  ASPI.ENIUM  BRECTDify  Bory ;  Hook.  I.  c  3,  p.  126,  whioh  see 
for  syiionymy.  Yar.  pbolifkrum,  Hook.  Fil.  Exot.  t.  72.  A,pavqwi-' 
cum.  Brack.  1.  c.  p.  1 50.  (M.  &  B.  186  {  Remy,  28,)  Var.  subfiv* 
MATTFiDUM,  UooL    (M.  &  B.  173  pro  parte,  490.) 

571.  AsPLENiUH  RE9ECTUM,  Smith,  Ic  Ined.  t.  72$  Hook.  &  Grer. 
Ic  Fil.  1 114;  Hook.  &  An,  1.  c.  p.  106 ;  Brack.  L  e.  p.  149  $  Hook. 
].  c  9,  p.  180.   (&L  ft  B.  168;  Bemj,  85.) 

.  572.  AsPLBKiiHf  TBXCB01UHB8,  Lixi«.$  Hook*  1.  e.  p.  136.  A, 
dtnmm,  BracL  L  e.  p.  15t,  t.  20.   (M.  ^  B.  257 ;  Bemj,  22.) 

*  573.  AsPLEMiuK  MONAiTTaiMim,  Linn,  s  Bradc  1.  c  p.  151,  t,  20, 

f.  2s  Hook.  L  a  3,  p.  140.  J.  Meamuii,  HooLft  Grev.  Ic  Fil.  t 

100;  Bnck.l.cp.151.  (M.dsB.) 

574.  Abplknium  tbagilb,  Presl^  Tent  Pterid.  p.  108 ;  Hook.  le. 
PL  t.  932 ;  Hook.  L  c.  3,  p.  144.  X  ri^omboidtum.  Brack.  I.  e.  p.  156, 
t.  21,  f:  2. 

575.  AsFLEiiiDH  CAUDATDV^  Forst  Ffodr.  Ins.  Aust  p.  80 ;  Hook. 
1.  c  3,  p.  152. 

576.  AspLBNitm  horbiduv,  Kaiilf.  Enain.  FiL  p.  175;  Hook,  ft 
Am.  1.  c  p.  106;  Brack.  L  c.  p.  158;  Uook.  L  c.  3,  p.  153,  t,  193. 

(M.  &  B.  158.) 

577.  Abi'LLNiDM  CONTIGUUM,  Kaulf.  Eiuuii.  t  il.  17;');  Hook.  iS-i 
Am.  L  c.  p.  106;  Brack.  1.  c.  p.  158;  Hook.  1.  c.  3,  p.  156,  t.  194. 

A.  Jiliformey  Kaulf.  1.  c. ;  II  >  »k.  A:  Am.  1.  c. ;  Brack.  I.  c.  In  a 
gpfciinfn  in  our  collection  some  Ironds  bear  pinnae  but  7  lines  long  by 
G  lines  wide,  while  odicrs  from  the  same  root  have  piuno)  2^  iuchcs 
long  and  but  5  lines  wide.    (M.  &^  B.  156,  100,  280.) 

578.  AsPLEXiU3r  falcatum,  Lam.?  A  Fern,  probably  distinct 
from  A.  falcatum,  which  1  liave  not  boen  able  lo  identify  satisfactorily. 
(M.  &  B.  514.) 

579.  AsPLENiuM  FURCATUM,  Thunb.  Prodr.  Fl.  Cap.  p.  172; 
Brack.  1.  c.  p.  162;  Hook.  1.  e.  3,  p.  165.  (M.  &  B.  261 ;  Remy,  27.) 

580.  AsPLENiuiC  NiTiDUif,  Sw.  Syn.  Fil.  pp.  84,  280 ;  Hook.  1.  c. 
p.  172 ;  A.  cristatuMt  Brack.  1.  c.  p.  1 63,  t.  21,  f.  3  ?  (non  Wall.)  A, 
ifuilicum;  Brack,  pro  parte.    (A£.  &  B.  1 67,  191,  515.) 

581.  AAPLsmOK  BPAiHCn^nnm,  J.  Sm.  in  Hook.  Joom.  Bot  3,  p. 
408;  Hook.  L  c  3,  p.  170.  A.  inmUwmt  Brack,  pto  parte.   (M.  ft 

B.  264,  477 ;  Remy,  31.) 
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582.  AsPLEViuitf  ACUMINATUM,  Hook.  Sc  Am.  1.  c.  p.  106;  Brack. 
1.  c  p.  164 ;  Hook.  1.  c.  3,  p.  183,  t.  206.    (M.  &  B.  494.) 

583.  ASPLENIUM  ADIANTDM-NIGRD.Af,  Linn. ;  Hook.  1.  c.  3,  p.  187. 
Var.  GAUDiCHAtrDiANUM,  Book.  1.  c.  3,  p.  188.  A.  Adiantum' 
nigrum,  Brack.  1.  c.  p.  320.  A.  potent,  Gaud.  BoL  Freyc*  Voj.  p» 
820.   (M.  &  B.  259 ;  Bemy,  36.) 

584.  AsPLBNiUK  DIS8B0TUX,  Bradu  L  c  p.  170,  t  24;  Hook,  i  c 
8,  p.  189.   (IkL  <fe  B.  478,  572.) 

585.  AsPLENiuM  Maobai,  Hook.  A  Grer.  le.  TtL  t  217 ;  Brack. 
L  c.  p.  159.   (M.  &  B.  173  pro  iiarte,  549  $  Bemy,  24.) 

586.  AsPLBNiuic  aTBiCTOH,  Bfadc.  L  c  p*  168,  t.  23,  f.  1 ;  Hook. 
l.e.3,  p.200.  J.jNiteiiff,  Hook.&  Arn.  1.  c  p.  106  (noiip.274). 

587.  AsPLBNiuif  DBPAKioiDBS,  Biack.  L  c.  p.  172. 

588.  AsPLBNiDX  PoRiBTiAM mi,  Gaud.  Bot  Freyc  Voj.  p.  327,  t. 
13 :  Brack.  1.  c  p.  175.   (M .  &  B.  865.) 

589.  AsPLBNimi  multisbotum,  Brack.  1.  e.  p.  174.   (JUL  it  B.) 

590.  AsPLBWxuK  Sanwiohiamttk,  Metten.  Asplen.  p.  197.  Jthjf' 
riumy  Presl,  Epim.  Bot 

591.  Aplenidm  ARBORE8CENS,  Metteo.  Fil.  Hort.  Lips,  p.  78. 
Perhaps  the  A$pl.  diplazioides.  Hook.  &  Am.  1.  c.  p.  107,  will  claim 
rank  as  a  good  species  after  all,  as  there  is  a  Diplazioid  Fern  which  is 
by  no  means  aborescent. 

592.  AsPLENiuM  roLTroDiOTDES,  Metton,  1.  c.  —  I  quote  this  name 
and  (he  last,  to  represent  whai  are  probably  two  epeeies  of  Diplazioid 
Ferns  from  tlie  IblandH,  but  I  am  not  satisfied  that  the  determinations 
are  correct.    They  are  numbered  ICC  &  172  in  our  collection. 

.593.  AsrmiUM  aculeatum,  Sw.  ;  Hook.  1.  c.  4,  p.  18.  Var.  This 
seems  never  to  have  been  collected  on  the  Hawaiian  Islands  before. 
We  found  it  on  the  Western  base  of  Mauna  Loa,  in  woods  in  Kooa, 
Hawaii,  at  an  elevation  of  5,000  or  6,000  feet.    (M.  <&  B.  258.) 

594.  AsPiDiuH  Haleakalbn8B,  Brack.  1.  c.  p.  204,  t.  28  (aub 
Pci^idu)).  I  cannot  at  all  agree  with  Hooker  in  referring  this  Teiy 
well  marked  Fern  to  A.  aeuUatum,   (M.  ^  B.  481.) 

595.  AspiDiUM  (Cyrtomium)  carttoidedm,  Wall.  Cat.  n.  376  j 
Hook.  &  GioT.  Ic.  Fil.  t.  69  $  Hook.  1.  c  4»  p.  41 ;  Brack.  L  c  p.  184. 
(M.  A  B.  487.) 

596.  AspiDiOM  (Saobkia)  cicutabiuk,  Sw.  in  Schnd.  Jonm. 
1803,  2,  p.  279 ;  Hook.  L  c  4,  p.  49.  AqntL  t^ifiHum^  8chk.  FiL  p. 
128^  L  86,  B.?;  Brack.  Lap.  182.  N^tkrodivm  tipii/olium,  Hook. 
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&  Am.  1.  c,  p.  31.3  I  Asjiiilium  sinuatum,,  Gaud.  Bot.  Freyc  Voy.  p. 
343.  I  have  specimens  iVom  6  inches  loner,  and  uowhere  trulj  piu- 
nate,  to  others  2  or  3  feet  long,  and  tripiiinatifid  or  tripinuatei  the 
eegpenU  varying  much  in  shape.    (M.  &  B.  184.) 

597.  AsPiDiUM  HuDSONiANUM.  Nepkrodium,  Brack,  h  c.  p.  189, 
t.  25.  This  is  referred  hy  Hooker,  L  c.  4,  p.  72,  to  X  exUntim,  Blume. 
(M.  &  B.  153.) 

598.  AsriDiuM  ctatueoides.  Nepkrodium^  Kaulf.  Enum.  Fil.  p. 
234  ;  Bmrk,  1.  c.  p.  180  ;  Hook.  1.  c.  4,  p.  76,  t.  241,  A.  P(Jystichum 
Dubremiiianumt  Gaud.  Bot.  Freyc  Voy.  p.  d33,  i.  9.  (M.  &  B.  152 ; 

Remy,  13,) 

'699.  AspiDiuM  UNiTUM,  /3  HiRSUTUH,  Mettcn.  in  Ann.  Mus.  Lugd.- 
Bat  1,  p.  230.  A.  re$tniferum,  Kaulf.  Nephr,  ruiniferumy  Hook.  & 
Am.  L  c  p.  105 ;  Brack.  1.  c  p.  185.  Polf/st.  propinquum,  Gaud.  Bot. 
Freyc.  Yof,  p^  ddO.  —  It  is  in  Tain  that  I  hftve  tried  to  unrayel  the  rest 
of  the  aynoDjiny  of  this  spericc; ;  it  howeter  appears  to  be  both  the 
N,propinquum  4e  tmitum  of  R.  Br.  Fro'dr.  p.  148,  and  not  N.  usuUnim, 
Bieber,  in  Hook.  L  e.  4,  p.  81.    (M.  &  B.  269  ;  Remy,  20,  21.) 

600.  AsriDiDii  PATBHB,  Sw.  Syn.  FiL  p.  49.  Ntpkrodiiimf  Hook. 
L  c.  4^  p.  95. 

GOl.  AsFiDnTK  GLOBULiFBRVM.  Lottna  ^oiuUfira,  Bimok.  L  c 
p.  194.  iVSpJMifiim,  Hook.  L  c  4»  p.  96. 

603.  AsFiDiUK  FtLCc-iuJ,  Sw.  L  e.  p.  5&  Jfiphrodnim,  Bicb.; 
Hook.  ].  0. 4,  p.  116.  XoilriKi  frMMofti^  Brack.  L  e.  pb  195, 1 97.  Var. 
FALXACBUX.    (M.  it  B.  255.) 

603.  AsPioiVM  LATIFBOKB,  Bradt.  L  c  p.  196.  Jfepkrodlumf 
HooL  L  0. 4»  p.  189.   (If.  4b  B.  189, 195, 196.) 

604.  ABnDiUM  BUBioiNOsuM.  LattreOf  Bfack.  L  e»  p.  901.  JBfit' 
pkrodiwn.  Hook.  1.  e.  4^  p^  148.  jBT,  I^jwuBf  Hook.  2d  Oentniy  of 
Feru,  t.  67. 

605.  AftPiDimc  aQVAiizOBBini.  Nephrodinm,  Hook.  4b  An.  L  c*  p^ 
106 ;  Hook.  1.  c  4,  p.  144,  Lattrta  tqwxmigera^  Biwk.  L  p^  198. 
(U.  db  B.  505.) 

606.  Abpidium  glabbuh,  Metten.  La*lr«a  gUtbra^  Brack.  L  c.  p. 
200.    (M.  &  B.  866^  185  pro  parte.) 

607.  AsPiDiUM  ?    An  undetermined  species.    (i^L  i  B.) 

608.  Nepetrolefis  exaltata,  Schott ;  Hook.  1.  c.  4,  p.  152; 
Brack.  1-  c  p.  211.  Nephrodium  exaUatunif  Gaud.  Bot.  Freyc  Voy. 
p.  336.    (M.  &  B.  142  ;  lieiny,  43.)  - 
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609.  pBBOOPTSEit  HoNOLinuwm  i^HMclStar  Heok.  L  ^  ^  p. 
m  (sub  non.  ifiaZrimA' j  yUe  Hook.  L  c  p.  288»  adnot.) 

610.  Fbboovt«bi8  OBiKAX*nk  jFoigpoiifim^  Hook.  &  Arn.  L  o.  p» 
105 ;  Brack.  L  o.  p.  15 ;  Hook.  L  €.  ^  p.  266.   (M.  4b  B.  502.) 

611.  PssoonssiB  mopuiTATA.  Po%po<fiwi,  Hook.  4b  An.  L 
p.  Mi  BneL  Lc^p.  17^  Book.  1. o. 4^  p.  267.  (M.4B.  165  pm 
parte,  501, 592.) 

612.  FHKOOnxBiB  Sahdwxobkbis.  Po^gtoiium,  Hook.  4b  Am. 
Lcp.105;  Biiok.Lcip.  17}  HoQk.Lo.4»p.267.  (2L4bB.591.) 

618.  PBaaoPTBBifl  EEB^uDBBVUirA.   P4%Mdii«%  Goad.  BoL 

Frejc  Voy.  p.  862,  t.  7 ;  Bnusk.  L  e.  p.  15 ;  Hook.  L  c  ^  p.  2611 
Var.  fi  Hook.  L  c    (M.  &  B.  278.) 

614.  Phegopteris  pbocera.  Polt/podium,  Brack.  I.  c.  p.  14,  t, 
3  ;  Hook.  i.  c.  4^  p.  269. —  Hooker's  var.  ^  of  the  last  specica  u  ao 
eatirely  intermediiUj  betwem  the  simplest  form  of  P.  Kerandreniana 
Mid  the  present  Fern,  m  to  render  it  altogether  proboblti  liuu  they  pa&a 
into  one  another,  as  he  suy^poses.    (M.  ^  B.  508.) 

615.  I'll  EGO  I  TK 1118  Mj(  uoDENDRON,  EatoD,  CDSs.  Pol^podium 
Sandwicensis,  iiook.  k  c.  5,  p.  5  (nun  Hook.  1.  c  4,  p.  267.)  SkgiUH 
gramma  Sandimreme,  Brack.  1.  c.  p.  26.    (M.  <&  B.  476.) 

616.  PoLYroDiuM  rsEUDO-ORAMMiTis,  Gaud.  Bot-  Freyc.  Voy.  4, 
345;  Hook.  &  Arn.  1.  c  p.  103,t  2X,Bi  Brack.  L  a  p.  3;  Iiook.L 
c.  4»  p.  165.    (M.  &  B.  180.) 

617.  FoLYPOWUM  HooKBRi,  Brsck.  L  c.  p.  4 ;  Hook.  1.  c  4,  p. 
171.  P.  settgerum,  Hook,  ds  Ara.  1.  c  p,  103,  t.  21*  A.,  ooa  Blomo? 
(M.  4b  B.  482.) 

618.  FoLTPODiUM  SBBBm.ATnM,  MetteD.  Folypod.  p.  82  ? ;  Hook. 
L  a.  ^  p»  174.'  P,  minimuTn,  Bnwk.  I.  o.  p.  5,  t  1.  Xiphopttru 
Jammoni,  Hook.  M  Gent,  of  Ferns,  t.  14?— The  |Iawaiian  Fern 
has  a  different  appearance  frook  tho  Woat  Indian  and  Soufeb.  Ameri- 
can  one.  QL  h  B«  550.) 

619.  FoiiTPOpuric  auapBuiAXiroiiv,  Blame,  Bnom, ;.  Hook.  L  a 
4,  p.  177.  P.  ifiioltluNmtMi,  Biadc.  L    p.  5.  (H.4bB.176w) 

620.  FfiLTPODimc  AonroPBome,  Sfook.  ft  Aia.  L  4^  p.  104»  %, 
22;  Brack.  L  e.  p.  8;  Hook.  1.  a  4^  pu  195.  P.  petuUdwrn,  Gaud. 
BoC  Fiejrc  Voj.  p.  849  (aon  Sw.).  Adtncpktrm  piimaiifidm,  Gand. 
1.0.P.865W  (U.ftB.28a) 

621.  F04XFOD1UK  aAsiiiirmDii,  Bmdk.  ieip.8|l.2,CS; 
Hook. ). c p.  195.  (lL4bB.200.) 
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622.  PoLTPODiUM  PELLUcmuM,  Kauli.  Kiium.  Fil.  p.  101  ;  Gaud. 
Bot.  Freyc  Voy.  p.  356;  Hook.  &  Am.  1.  c.  p.  103 ;  Hook.  Ip.  PI.  t. 
944;  Brack.  1.  c.  p.  10;  Hook.  1.  c.  4,  p,  206.  Var.  BiPiNNATiKun  m  ; 
Hook.  Ic.  PL  t.  4^5.  P,  myriocarpmny  Hook.  Ic  PL  t.  84.  (M.  & 
B.  179.) 

623.  POLYPODIUM   (ADENOPII0RU8)   IIYMKNOT'FfrLT  OIT>K>!,  Kaulf. 

Emim.  Fil.  p.  118;  Hook.  I.  c  4,  p.  228.  A<l,'ui>phorm,  Hook.  <& 
Grey.  Ic  Fil.  t.  17G.  A,  minutm,  Gaud.  BoU  Freyc  Voj.  p.  L 
8,  f.  3.    (M.  &  B.  27 G.) 

624.  PoLTPODiuM  (  Adrnopiiorus)  TAMAKisciNUM,  £aulf.  Enum. 
FiL  p.  117  ;  Brack.  1.  c.  p.  12  ;  Hook.  1.  c  4,  p.  223.  a.  Adenopfuh' 
rtu  Tamariseif  Hook.  &  Grev.  Ic.  Fil.  t.  175.  A.  bipinnatu$j  Gaud. 
Bot.  Frejc  Voy.  p.  865,  k  8,  C  2  ;  Hook.  &  Grev.  1.  o,  t  174.  $.  A* 
IripinnatifidtUj  Gaud.  1.  c.  p.  865,  t.  8,  f.  1.  P.  iripiimal^fidiUli, 
Brack  }.  c.  p.  13.    (M.     B.  198;  Bcmy,  15, 16.) 

625.  PoLTPODiCM  (ADENOPnORUs)  TRiPiNNATiFinuM,  Pred.  Pw 
mUebrandii,  Hook.  L  e.  4,  p.  228,  t.  279,  A?   <M.  &  B.  199.) 

t26.  PoLTPOBtVM  (AoxHOPROBUS)  ABisTDrmc,  Ealon  (tp.  no?) : 
**pv¥iiiii,  d«lioBtuhtai,  i^dalb  davatlf  rabriv  eanspenDBn,  cwdioe 
paleaoeo  bieri  repente ;  rhadii  flexaoM  flabwpUkoea ;  firaadilNii 
•nrto-oUoBgis  piimslit  \  pimiis  oUmigit  ad  oostam  eapilbeeaii  piaoa- 
titedb;  Mgnentis  9 -1ft  aagnito  spatfanlatU  Tenalam  aakam  ad 
apieam  sortftfam  azdpientilHis;  toris  latitadineia  tagDMotoraiii  aalla 
axoedencibm. — Hawaii  (Biaekenridga^  mixed  witii  P,  Aymenop^ 
hidu)  i  Oaho,  or  trees  8,000  faet  abova  the  tea  (D.  B.  Baldwia) ; 
Hanalei,  Kauai  (11  dc  B.). — Fronds  1*5  iiiGlMa  Ugh,  veiy  delicate, 
apparently  bipimiate,  the  pianttlei  lees  than  a  line  kmg,  and  about  one 
■iztb  of  a  line  broad,  tbe  lorus  near  Ae  end,  and  nearly  three  timee 
the  width  of  the  piannle.  Perfectly  distinct  from  P.  kymenopkjfloHUf 
and  mnch  more  delicate  than  P.  kmiariuinium^  from  which  its  hairlike 
llezaoos  rachis  wiU  abo  distingaish  tt"  Batim,  mn* 

627.  PoLTPODivx  ATRoravoTATUM,  Grand.  Bot  Freyo.  Voy.  p. 
346  ;  Hook.  &  Am.  I.  c  p.  tOS.  Pleopeltu  dongatOy  Kaulf.  Dryno' 
ria  cloiigata.  Brack.  1.  c  p.  42.  —  Hooker,  1.  c  5,  p.  57  unites  this  and 
many  other  supposed  species  under  F.  loriforrMf  Wall.  (M.  &  B. 
177 ;  Hem  J,  5.) 

628.  PoLTPODlUM  Spkotrdm,  Kaulf.  Enum.  Fil.  p.  94;  Hook. 
Am.  1.  c.  p.  103;  Hook.  1   o.  5,  p.  74.    Drynaria  /Spectrum,  J.  Sm. ; 
Brack.  L  c.  p.  46.    Polypofiinm  Tkouinianum^  Gaud.  Bot.  Freyo.  Voy. 
p.  345,  t.  5,  f.  1.    (M.  <&  B.  154.) 
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639.  Gtunookakmb  jAYimoA,  BL  FiL  Jav.  p.  95,  t.  41 ;  Hook. 
L  c  5,  p.  145.    a  pilosa,  Brack.  L  c  p.  22,  t  4.   (M.  &  B.  486.) 

680.  ViTTjLRiA  RioiDii,  Kaulf.  Enmii.  Fil.  p.  198 ;  Brack.  L  e.  p. 
61 ;  Hook.  1.  c.  5,  p.  184.    V.  plantaginea.  Hook.  &  Grer.  Ic.  FiLt. 

187 ;  Gaud.  Bot.  Freyc.  Voy.  p.  382.    (M.  &  B.  146.) 

631.  A<  IJOSTICHUM  CONFOUME,  Sw.  Syn.  Fil.  p.  10  &  192,  t,  1, 
f.  1;  HfKik.  1.  c.  5,  p.  198.  A.  ffmuitan,  Kaulf.  Enum.  FiLp.  63? 
JElaphoghssum  temuluin,  Brack.  1.  c.  p.  71.    (M.  &  B.  507.) 

632.  AcEOSTicuuM  MicitADENiUM,  Fee,  Acrost.  p.  43,  t.  8,  f.  1 ; 
Hook.  1.  c.  5,  p.  216.  FJaphogloxium  nitidum,  Brack.  1.  c.  p.  70,  t.  9. 
Elaphoglossum  peUuddum^  Gaud.  Bot.  Voy.  Booite,  t.  79,  f.  6-7? 
(M.  &  B.  544.) 

633.  AcRosTiCHDM  SQUAMOSUM,  Sw.  in  Schrad.  Jonni.  1800,  2,  p. 
11,  &  Syn.  Fil.  p.  10;  Hook.  1.  c.  5,  p.  239.  A.  splendenSyBorj^  in 
Willd.  Spec  6,  p.  104;  Gaud.  Bot.  Freyc  Voy.  p.  803;  Hook.  & 
Am.  1.  c.  p.  108.  A.  crauifolium.  Gaud.  Hot.  Freyc  Voy.  p.  808  ? 
Elaphoglonum  ^jtlmdens.  Brack.  I.     p.  68.    (AL  &  B.  493.) 

734.  AcROSTiCHOM  (Olfersia)  oorooneum,  Kaulf.  Enom.  FiL 
p.  63  (non  BI.) ;  Hook.  I.  c.  5,  p.  254.  Mttj^ioghttum  gorgomitm, 
Brack.  L  0.  p.  74.    (M.  &  B.  286.) 

685.  AcROSTiCHUM  (Chrtsodium)  reticulatum,  Kaulf.  Enanu 
Fil.  p.  64;  Brack.  1.  c.  p.  81 ;  Hook.  L  c  5,  p.  267.  Elapkogh$tMm 
ntieukdumf  Gaod.  Bot  Voy.  Bonite,  L  79»  £  1  -  4.   (H.  A  B.  188.) 

686.  HTMBirOFHTX>t.uii  BBOUEYUii,  Gftod.  Bot  Fnyc  Voy.  p. 
876$  Hook.  &  Am.  1.  c'  p.  109$  Hook.  1.  c  1,  p.  104»  t  87,  0$ 
Bndt  L  c  p»  269.   (M.  B.) 

687.  HTmiorsTLi.ini  LAtroiOLATUHt  Hook.  &  Am.  L  c  p.  109  s 
Hook.  L  c  1,  p.  94»  t  84,  B$  Brack,  t  c  p.  268.   (M.  &  B.  851.) 

688.  HncENOPimLUif  obtvsox,  Hook.  A  Am.  Lap.  109; 
Hook.  L  c  1,  p.  98, 1 88,  D  $  Brack.  L  c  p^  268.   (BL  &  R  281.) 

689.  TBiOBOMARim  fabtuluii,  Poir.  ex  Eaol£  Enain.  FiL  p.  260, 
flde  Brack.  L  c  p.  250.    T,  iaxijrayoidesy  Presl?    (VL  &  B.  548.) 

640.  Tbichokahjis  radioaks,  Sw.  Syn.  FiL  p.  148?;  Hook.  L  c 
1,  p.  1 25  ?  $  Brack.  L  e.  p.  254  ?    T,  SmMeeme,  v.  d.  Beech.  (BL 
B.  164.) 

641.  Trichomanes  heifolidm,  Bory,  in  WilW.  Spec.  5,  p.  509; 
Hook.  1.  c.  1,  p.  137 ;  Brack.  1.  c.  p.  250.    (M.     B.  275.) 

642.  Trichomanes  Dhaytonianum,  Brack.  I.  c.  p.  252,  t.  36. 
(M.  &  B.  J  Remy,  53.) 
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643.  Trichomanes  ?  An  apparently  unJoscribed  species, 
but  not  fruiting,  and  therefore  the  genus  doubitul.    (M,     B.  545.) 

644.  Opiiioglossum  elluticdm,  Hook.  ^  Grev.  Ic  Fii.  t.  40,  A; 
Hook.  Bot.  Misc.  3,  p.  217 ;  Brack.  1.  c.  p.  314. 

645.  OrniOGLOSSUM  concinnum,  Brack.  1.  c  p.  315,  t.  44. 

646.  0PHI0GL0S3UM  PENDULUM,  Linn,  ex  Sw.  Sjn.  Fil.  p.  170; 

#  Hook.  &  Arn.  L  c  p.  102}  Brack.  1.  c  p.  dl6.    (M.  <&  B.  139; 
Remj,  60.) 

647.  BoTRXCBiUM  ftUBBiFOLiATcai,  Brack.  1.  c.  p.  317,  t.  44.  (H. 

Mann.) 

648.  Marattia  alata,  Sw.  Syn.  Fll.  p.  168;  Hook.  &  Am.  1.  c. 
p.  102;  Brack.  L  c.  p.  311.  Stibasia  Dougkuiif  Preal,  SuppL  TenL 
Pterid.  p.  16.    (M.  &  B.  271 ;  Remy,  57.) 

649.  ScHiz^A  AusTRALis,  Gaud.  Bot.  Freyc.  Yoj.  p.  296 ;  Brack. 
1.  c.  p.  302.  S.  palmafa,  Montagn^  Bot.  Voy.  Astral.  &  Zdee,  L  4» 
f.  Z.  sine  descr.   (M.  A  B.  475.) 

l4fCOpodiace(e. 

650.  PsTLOTUM  miQUETRUsr,  Sw-  Syn.  Fil.  p.  187;  Hook.  &  Am. 
Bot  Beech.  Voy.  p.  102 ;  Brack.  Fil.  U.  S.  S.  Pacif.  Expl.  Exp,  p. 
819 ;  Spring,  in  Mem.  A<»d.  Bmx.  24,  p.  269.  Bamhardiadiekatama, 

*  WiUd.  I  Gaud.  BoL  Fnje.  Voy.  pw  290.   (U.  &  B.  140 ;  Bemy,  65.) 

651.  PsiLOTUX  oOHPLAiTATvai,  Sw.  L  c  p.  188  &  414|  L  4,  f.  5; 
Spring  Lap.  271 ;  Brat^.  Lap.  819 ;  Hook.  &  Ain.  Lap.  102. 
BmAardia  eomplanaia,  Willd.   (M.  &  B.) 

652.  Ltgopodiuk  polttkichoidks,  Kaulf.  Eniim.  FiL  p.  &i 
Spring,  L  a  p.  8S,  &  15,  p.  78.  Brack.  Lap.  888.  L.  vtrHeiUo' 
turn,  Spring,  L  a  15,  p.  46  (pro  Ins.  Haw.).   (M.  4b  B.  549.) 

658.  Ltcopodiux  tabiuii,  Hook.  fil.  Bot.  Ant  Yoj*  p.  115  (ex 
parte) ;  Spring,  L  a  24,  p.  24,  non  Spring,  L  a  15,  p.  57.  Z.  JiiZet^ 
nervium.  Brack.  L  a  p.  822  ;  Spring,  L  a  15,  p.  89.  (H.  4b  B.  147 1 
Remy,  73.) 

854.  Ltoopotcuh  PACETBTACsroif,  Spring,  in  Qarfl.  Bot.  Voy. 
Bonite,  t.  34 ;  Spr.  in  Mem.  Acad.  Bmx.  15,  p^  66,  and  24,  p.  29 ; 
Brack.  Lap.  826.  Z.  phyUanlkoin,  Hook,  and  Am.  Lap.  102 ; 
Spring,  1.  c  15,  p.  73.    (M.  &  B.  185.) 

P  655.  Lycopodium  ndtans,  Brack.  1.  c.  p.  327.    (M.  A  B.  150.) 

650.  Lycopodium  Piilkgmaria,  Linn.,  var.,  or  perhaps  a  diblinct 
species,  its  it  differa  in  a  few  particulars.    (M.  &  B.  506.) 
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^\  PsEDTrrm  TMorrran  ^m.  FX  x  I??:  Hook-  Am. 
Bot.  3**ch.  "^TT  X  Z  Irsex,  T  i,  p-u-::.  Expl.  Exp.  p. 
31i* ;  Spms.  n  il«n.  ^cas.  ^nr.      x  2fiL\  BtnAardia  dtchoioma, 

Sprine,  L    a.  2^.  Bm.  1  x  %  ];i  ^  HmL  A  Am.  L  c.  |k  lOS. 


F3.  p.  ^; 

>.  (lLAB.ft49.) 

Aat  Yoj.  p.  115  (ez 

Lcld,  p.57.  L.nici" 
Lc^l5,pw89.  (BL&B.  147  s 


r.  Spring,  in  Gaud.  Hot.  Voy. 
Broi.  15,  p.  60,  and  24,  p.  29; 
t  **!^  ^ioo^  and  Anu  i.  c  p.  102  > 

' irnck.  L  c  p.  327.   (M.  A  B.  150.) 
'••*4^Ri4.  Linn.,  vnr,  or  perfaapa  a  dwiinci 
(M.  JcB.m) 
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€57.  LTOOPOonm  r^sncnATUif,  R.  Br.  Pradn  1,  p.  168 ;  Spring, 
L  6. 15,  IK  88,  &  24,  p  41.  L,  htUrophj/Uum,  Ho«L  ^  Gray.  le.  FiL 
1 118  (aoQ  Wind) ;  Spr.  L  e.  1ft,  p.  88;  Bruk.  L  e. {k.  880. 

658.  Ltcopodium  vbkuituluu,  Gaud.  BoU  Freyc  Voj.  p.  285, 
t  22 ;  Spring,  1.  c  15,  p.  84  ;  Brack.  1.  c  p.  329. 

659.  Ltcopodium  cernuum,  Linn.;  Sprintr,  1.  c,  15,  p.  79,  & 
24,  p.  37.  L.  curvaiuDi,  VA.  Kaum.  Tl.  Jav.  2,  p.  2G6;  Gau'L  BoL 
Frejc.  Voy.  p.  28 1  (non.  6w.)  j  Brack.  I.  c.  p.  325  (non.  Sw.).  (iL 
&  B.  176;  Remy,  68.) 

660.  Ltcopodium  Haleakal.*:,  Brack.  1.  c.  p.  321,  t  45. 
66L  Ltcopodium  erubescens,  Brack.  L  c  p.  320,  t.  45. 

662.  Ltcopodium  volubile,  Forat  Frodr.  Ins.  Aust.  p.  86,  n. 
482  ;  Spring,  1.  c  15,  p.  105,  &  24,  p.  49. 

663.  Seulgixella  arbusccla,  Spring,  1.  c  24,  p.  183;  Brack. 
I.  c.  p.  332.  Lycopodium  Arbuscula,  Kaulf.  £num.  FiL  p.  19 ;  Gaud. 
Bot.  Freyc.  Voy.  p.  288  ;  Hook.  &  Am.  I.e.  p.  102.    (M.  <Sc  B.  174.) 

664.  Selagin£lla  Sf&uioii,  Gaud.  BoL  Voj.  Bonite,  t.  12; 
Spring,  1.  c.  24,  p.  184. 

665.  Sblaodtella  Menzibsii,  Spring,  L  c  24,  p.  185.  Lyeopo* 
divm  Jfen^esii,  Hook.  &  Qrev.  Enum.  Fil.  n.  131 ;  Hook.  &  Am. 
1.  c  p.  102;  Brack.  1.  c  p.  333.  Lyoopodium  AriumviBt,  Hook.  A 
Grcv  Icon.  FiL  ft.  200,  aim  Kanlf.   (M.  &  B.  175.) 

G66.  Sklaguiblla  dbtlbza.  Brack.  L  e.  p.  882,  t.  45.  (M.  ^  B. 
474.) 

drop  te  rides. 

C67.  Marsilba  villosa,  Kaulf.  Enum.  Fil.  p.  272 ;  Brack.  L  c  p. 
341.  M.  vestita.  Hook.  &  Grev.  Tc.  Fil.  t  159.  Af.  quadrifolia. 
Gaud.  Bot.  FrojG.  Voy.  p.  406.  M,  Jurtuta,  B.  Br.  Piodr.  p.  167  ? 
(Bam7»  63.) 

The  Moflses  aod  Hepaticae  maj  form  the  sobjeet  of  same  iataum 
eoannunieation. 
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XiCHKVBB.*   (Bf  Edv.  TudDBnuui.) 

Trib.  I.    Parmeliacei,  Fr. 

F'am.  1.  Usneei. 

SiPHULA  PicxTOiNGTT,  Tuckerm.  (Bot.  U.  S.  S.  Pacif.  Expl.  Exp.) 
AppcuB  seaTody  referable  to  8,  tomHota  (Thanb.)  to  wbieh  Njlaadflr 
(Licb.  ezot)  has  referred  it ;  bat  poesiblj  to  &  pttrMdeif  Nyi  L 
a  PerDTian  Liehen.— On  the  earth,  among  moeses^  Oahu  (FidEering), 
Taek.Lfr 

RUIAI.I1IA  Mavhi  (epw  tiOT.):  thaUo  anUbliaoeo  depretso  laoaio- 
ladnialo  glaueo^  sabtns  nigricaiite^  lacbitB  laeunosia  nuugiaa  enMo-den- 
tUsohitie,  fertUibns  suberectis ;  apotheciis  podieellatia  maigine  evaoida 
Spone  oetonn  m  theci8»  parre,  diblasta,  corvQUe)dianu8-2^  plo  lo«i- 
giorea,  inooloreB. — TrmkB,  Makawaoi  East  Hani  (Mann). —  Exhibits 
a  dose  approach  to  the  (bliaoeous  thallns  of  Otbrariaf  and  the  de- 
pressed babtt  and  diiftrently-coloied  sides  are  new  to  the  pfesent 
genus,  with  whtdi  it  is  none  the  less  assodated  bj  the  diazaoten  of 
frnctifieatioik  The  rather  short,  lacunoae,  and,  especially  when  fertile, 
ascendant  kbes  are  aboat  one  quarter  of  an  inch  in  diameter ;  the  apo- 
thecia  reach  the  same  size.    Spores  .013  -  .OM"*"  long. 

Ramaltna  LiUViGATA,  Fr.  —  Trunk.-;,  Mountains  of  Kauai  (Mann). 

Ramajjna  calicaris  (L.)  Fi  .,  var.  fbaxinea,  Fr. — Trunks,  Oahu 
(INIann).  Var.  farinacea,  Sckaer.  ?  H.  complanata^  Ach.  ?  — 
Hawaii  (Pickerinj^),  Tuck.  1.  c  Var.  iNFLi^TA.  B.  infiatOt  Uook. 
—  Trees,  Ka>ila  ^ilountaina,  Oahu  (Mann). 

UsNEA  barbata  (L.)  Fr.,  var.  Florida.  Fr.  —  Trunks,  Hawaiian 
Islands,        Tuck. ;  as  also  in  the  form  micbocarfa  (Fers.,  e  Gau- 

•  The  lilt  if  nMUit  to  lacleds  ail  te  Is  kaowe  of  Ae  Lfdrtth-Flovm  of  the 
Irisrfds.  TUinalMpi*!  oafyof  a  kigarnoai»tholiiailior«hkhanMsrce^ 
•etded ;  and  U  not  to  fas  ondtntood  without  oooitaiit  refSBreace  to  whftt  bu  been 

dorpT-mint^fl  of  the  latter.  Montagne  and  Jardin  have  illustrated  portions  of  the 
*i(ler  ru:l(] ;  and  Dr.  Njlander  has  combined  their  rcsulw  witli  iniportf^nt  ones  of 
his  own,  io  his  Ltcftenes  PolynaieMa,  which  makes  the  second  part  of  his  Ltchaics 
taiki  (Ann.  ScL  Nat.  4,  11).  Besides  tiiis  enuneration,  r^erence  is  made  la 
whatfoHows  to  As  liitof  LUhsas  (prepared  hj  the  pfenat  wllv)  ta  Ao  Botanj 
of  the  U.  S.  B.  FMi£  IkpL  Bap.  Hisseavcsly  tsbodeahledtlistodNrLichon^ 
cited  as  Polynesian,  hare  been  determined  bj  EsfOpean  Lichenists  in  specimens 
from  the  Sandwich  Islands,  and  among  these  some  of  thoso  here  credited  to  Mr. 
Mann  may  well  orrnr:  hnt  the  ratalof^ne  will  Rtill  ^how  how  large  a  proportion  of 
our  knowledge,  tjgfHJcially  in  the  cT-u^tiiLcous  f^roiips,  is  due  entirely  to  his  re- 
Searches; — directed,  as  these  were,  by  previoos  study  of  ^orth  American  Lichens. 
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dichaud)  Nyl.  1.  c;  (Mann.)  Var.  BIRTA  t  eubtgimsa. — Treea, 
Mountains  of  Kauai  (Mann).  Var.  OKSATorA,  Schar. — Ttwaka, 
Hawaiian  iBlands  (Bemj),  N7I.  J.  c 

JFan*  2*  ParmeUei. 
THKL08CHI8TB8  CBBTSOPHTHAUIUfl,  Tar.  FLATICANB,  WaUr. — 

Oahn  A  HawiBii  (Pickering),  TacL  L  c;  mountatiis  of  Kauai  and 
Ifaoi  (Mann). 

Fabmblu.  pbblata  (L.)  Ach*,  w.  oixTKtom^  Aeh. — Ha- 
waiian lalands  (Hillebrand).  Yar.  ciliata,  Sdunr.  —  Hawaiian  Id- 
anda,  NyL  i  e. ;  (Mann). 

Pabmblia  pBRroBATA  (Jacq.)  Adi.r^Oalia  (Ifqron),  HeriK 
BeroL   Hawaii  (Pickering),  Tuck.  L  c ;  (Mann). 

Pabmblia  LiBTiGATA  (Sm.)  Ach. — TronkB,  Hawaii  (Pickering), 
TndiL  L  c. ;  Tfaialun  HounCains»  Oaba  (Mann). 

Pabmblia  cbbyicobmis,  Tn^ — IVnnka^  Hawaii  (Pickering), 
l^ck.  L  c ;  Eaat  Maui,  7,000  feet  aH.  (Mann). 

Pabmblia  tiliacba  (Ehrli,)  Floerk. — A  fragment  perhaps  refer- 
able here.  —  Oahn  (Mann). 

Parmblia  PBRTU8A  (Schnuik.)  Schier.— Hawaiian  Islands;  KyU 
L  e.  —  Oahu  (Mann). 

Parmelia  capekata  (L.)  Ach.  —  Hawaiian  Island£>  (Bemj),  Njl. 
].  c. ;  Mouiia  Kea,  Hawaii  (Pickering),  Tuck.  1.  c 

Paumelia  conspersa  (Ehrh.)  Ach.  ^ — Rucks,  East  Maui  uid 
Mauaa  Kea,  Hawaii  (Pickering),  Tuck.  1.  c;  Hualalai,  Hawaii,  G,000 
feet  alt.  (Mann). 

PnysciA  speciosa  (TVulf.,  Fr.)  var.  htpoledca,  Ach.  f.  nrpo- 
MELA.  —  Tree*,  mountain  of  West  Maui  (Mann).  Var.  obesa. 
P,  oheta  (Pers.)  Nyl.  P.  papulosa,  Mont  —  Mountain  of  West 
Maui  (Mann).  Var.  leuoomela,  £schw.  —  Hawaii  (Pickering), 
Tuck.  L  c ;  (Hiiiebrand). 

PnrsciA  stellabis  (L.)  var.  astboidba,  Tuck.,  forma.  —  Lavay 
Oahu  (Mann). 

Phtscia  picta  (Sw.)  NyL  —  Trunks,  common  (Mann). 
Ptxihb  oooobs  (Sw.)  Njh  —  Trunks,  Oaba  (Mann). 

JFatiu  3.  Umbilicariti. 

Umbilicabia  tbllba  (Ife)  Fr.,  s  habitu, —  Bocks,  region  of 
Sofhm,  Hanna  Loa,  Hawaii,  infertile  (Pickering),  Tkiok.  L  e. 
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Sticta  crenl'LAta  (Hcwk.)  Del.  —  Trunks,  Hawaiian  Islands 
(Gaud.),  N71. 1.  c;  West  Maui  and  other  islands,  abundant  (Mano), 

Sticta  ORYOMiSA,  Ach.  S.  Jlavicans  Tayl.    S*.  DurviUeip  Tar. 
f  m'iran»i  NjrL  — Trees,  mountain  of  West  Maui  (Mann). 
p  Sticta  aurata  (Sm.)  Ach.  —  Trees,  Oahu  (Mann). 

St  IOTA  MouGBOTiAirA,  DeL,  Njl.^  Hawaiian  Islaodi  (Gaud.)^ 
NyLLc 

SnCTA  CROC  ATA  (Ia)  Ach.-«WaUl  af  emter,  East  Maui  and 
Hawaii  (Pietouig)^  Tuck,  i  c;  monntafai  of  Weal  Mant,  fartile 
(Haim). 

Sticta  ABaxBACSA  (Bor.)  DeL,  NyL — Oiliii  (Mnn)* 

finCTA  QusaoizAKs  (Mi)^)  Adi^  Nji^Near  Hawaii 

(Piakeriiig)^  Tofiik.  L  a}  Oaka  (Maim).  Var  Kurasowsy  NyL— 

Hawaiian  lakuids  (Gand.),  NjL  L  ^\  Min  (Mans). 
ftriGTA  Ahbavillabia  (Bor.)  I>eL—r  Hawaiian  Idanda  (Bemy), 

KyL  L  c;  Hawaii,  Oabn,  and  Wast  Mani^  d,000-5|KKK>  HmK  alk 

(Mann). 

Sticta  tiliz  (Sw.)  SL/Sfei'iia,  Aeh. — Oaka  (Mann). 

NxraBOX A  TOMEIITOBUK   (Hoflfal.)   KoeilKy  W.  EhLVETltfUM^ 

^  Fr* — Trankst  Oahu,  and  mountain  of  Weqik  Mani  (Mann). 

Nbfhboiia  uktigatuh,  Ack.,  w.  bufdi^  BalnngL — Tranks, 
Oakn  (Mann). 

Pbltigika  RUFBScurs^  Hoffin.— Hawaikn  Idanda  (Bomy),  NyL 
L  e.  Walla  of  orator,  Bast  Maui  (nekering),  Tuck.  L  0.}  Hawaii 
(Mann). 

Peltigera  poltdacttla,  Hoffin.  —  Hawaiian  Islands  (Beny), 
Nyl.  1.  c. ;  Hawaii,  and  KaaU  Mountains,  Oahu  (Pickering),  Tuck.  1. 

c ;  Oahu  (Mann). 

Eriooerma  UNGUiOERUM  (Bor.)  i>(yl.  —  Trees,  Oahu  (Mann). 

Fam.  5.  Pannarin. 

Pabwaria  moltbdaa  (Pers.)  Coccocarpia  parmtlioid§$,  Tuck, 
in  Wrigkt,  Lich.  Cub. — Trees,  Oahu  (Mann). 

Pannaria  T,rmDA  (Mont.)  Nyl.  —  Trees,  Hawaiian  Islands 
p  (Gaud.),  Mont  Bot.  Voy.  Bonite  (Mann).  Var.  btpombla.— 

HawaiiaB  lilaadfl  (HiUebrand ;  Mann). 

Pakh  ABIA  PAHWOOA  (S  w.)  DeL — TreOs,  Hawaiian  lalanda  (Gaud.), 

▼OL.  TO.  2d  • 
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Nyl.  L  c.  (Hillebrand).  Common  on  trunks  at  low  and  medium 
altitudes  (Mann). 

Paxnaria  rukiginOSA  (Thunb.)  Del.  —  Hawaii  (Pickering),  Tuck. 
1.  c. ;  on  the  earth,  summit  of  Hualalai,  Hawaii,  3,000  feet  alt.,  and  on 
trunks  (Mann). 

Fammabia  NiGEOOurCTA  (Mont.)  NjL  —  Oahu  (Maan). 

DiKiNA  REPANDA  (Fr.)  Njl.  —  On  lava,  Oahu  (Mann). 

Placodidm  ciNNABARixuM  (Ach.)  Anz.  —  On  lava,  Oahu  (Mann). 

Placodium  aurantiagum  (Lightf.)  Kseg.  &  Hepp.— 'Hawaiiaii 
Islands  (Bemy),  Nyl.  L  c. 

Flacodiux  albidellum  {ep.  noT.):  tballo  areolato-Terraculoso 
glaucescente ;  apotheciis  minutis  sessilibus  demum  lutesoentibus,  disco 
piano  pulverulento^  maigioe  obtuse.  Sporse  octonsB  in  thceis,  mcdi- 
ocres,  polari-diblastffi,  diam.  2-dplo  longiores,  inoolores.  —  On  lava, 
Oabn  (Uann).— The  rather  obscare  yellowish  tinge  at  length  obsenr- 
able  in  the  simple  ezdple  is  the  only  external  featnre  aasociiatfng  Uits 
Lichen  with  the  group  to  which  its  spores  refer  it 

PLACOnimi  BBKBI880NII  (F^  sab  Leeidea),  Zfeonom,  NyL — 
Hawaiian  Islands  (Bemy),  KyL  L  e. 

Plaoodiuk  SPADiCBUH  (sp*  BOT.) :  thalli  giannlis  mox  isidiomor^ 
pho-elongsUs  adsoeadentibos  ramnlesb  ddn  stipotis  dnereo-fbsoeseenti- 
bus  i  apothecus  mediociibas  biatorinis  sesdUbos,  diseo  piano  castaneo 
undo,  margine  fcenai  eleralo  paHidiori  subhitegro,  thaUino  dbedesceiita. 
Spons  oetoDsa  in  theds,  mediocres,  ellipsoideaB,  pohyri-tetrabhsts^  diam. 
2-8plo  loagioies.— TninkS|Oaha  (Mana).— 'Agrees  with  the  last 
species  in  exhibitmg  the  highest  known  modiflcataon  of  its  type  of 
spore,  but  difibiB  lemarfcably  in  the  ist^oid  evoIotioB  of  Its  thaHos, 
and  in  the  color^  The  North  American  P.  eampiidiim  is  perhaps 
best  comparable  in  the  latter  respect. 

Lecanora  pallescens  (L.)  Schaer.  —  Trunks,  Oahu  (Mann). 

Lecanora  glaucoma,  Ach.  —  Volcanic  rocks,  Oahu  (Mann). 

Lecanora  subfusca  (L.)  Ach. —  Oahu  (Mann). 

Lecanora  oranipera,  Ach.  — Trunks,  Oahu  (Mann). 

Lkcanora  ruNiCEA,  Ach.  —  IVunks,  Oahu  (Mann). 

EiAODiNA  sornoDES  (Ach.)  —  Volcanic  rocks,  Oahu  (Mann). 

BwoDiNA  MAMII.LAKA  (sp.  nov.) :  thallo  subtartareo  rimoso>areo« 
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lato  pallide  ftnunineo,  bjpotluJIo  nigrieante ;  apotheotis  minntis  MMOi^ 
bos  lecanormis,  margine  obtoso  moz  fosoo-nigricante,  disco  oonoolore 
papillato^  demum  ragpao-plicatiB.  Spom  odoim  in  theeis,  panrn^  obts- 
riaBime  eUipMidea^diblaBla,  diun.  snbduplo  longiores,  futcts.— VbUsame 
locks,  Oaho  (Maim), — Apotheoia  at  length  nther  elevated,  and  cn- 
rionsly  oontorted ;  illoBtrating,  both  in  tbit  Yospect  and  in  their  decol- 
oration, those  of  Umbilicaria. 

Pertusaria  VF.r.ATA  (Turn.)  Nyl,  Scjind.,  tlie  states  resembling 
Liiiiiig,  Lick,  N.  Gran.  u.  2,Gi>8.  —  Trees,  Waialua  MuuuUiins,  Uuliu  « 
(Mann).' 

Pertisaria  Wulfknmi,  DC.  —  Volcanic  rocks,  Oahu  (Mana). 

Pertusaria  leioplaca  (Ach.)  Schaer.  —  Trunks,  Oahu  (Mann). 

Gyalecta  lctea  (Dicks.)  Tuck.  —  Hawaiian  Islands  (Eemy), 
I^jL  I.  c. ;  Oahu,  Lanai  (Mann). 

Ubceolaria  ciNERBO-CiBSiA  (Sw.)  Ach.  —  On  the  earth,  IQiaia 
Mountains,  Oahu  (Mann). 

TJrcp:olahia  actinostoma,  Pers. — Volcanic  rocks,  Oahu  (Mann). 

TuELOTREMA  CALV£8CENS,  F^e.  —  Truuks,  Oahii  (Mann). 

Thelotrema  TEREBRATUM,  Ach. — Trces,  Oahu  (Mann). 

Thuotbsma  Oatatox,  Ach.,  NjL»  w.  — Trunks,  Oahu  (Mann). 

TiBBLOTREMA  P1LULIFERCH  (subfpw  nov.)  :  thallo  subtartareo  oon- 
tigno  1.  oquabili  I.  Terroculoso  glaucescente  albidove  com  bjrpothallo 
oonfnso;  apotheciis  confertis  snperftdalibus  globalariboe  snbclausiB^ 
ezdpnlo  exterioii  apice  porb  pertoso  proprium  integntm  fuBcnm 
Ibvente^  disoa  ooncaTO  pattido*  Spore  oetonn,  ooooifonneiy  ^luxifbnnee 
(ser.  tnnsT.  dein  6,  long.  2-8)  diam.  gnbdnplo  kngiorai,  inoolotei.— 
Tkees,  Oelia  (Mann). — With  qoite  tbe  aspect,  in  some  of  the  sped* 
mens,  of  a  FMunoiOf  not  remote  from  oonditions  of  P.  vdaieu  The 

■ 

Licben  is  evidentlj  closelj  allied  to  J%dotrtma  pcKhyttomutn,  NyL 
(Wiigbt,  Lich.  Cob.  n.  ISi ;  Undig,  herb.  N.  Gran.  n.  55, 88,  coll. 
2^)  from  which  k  especiaUjr  diO^ers  in  its  coodibnn,  muri&nn-plnrl> 
locuiar  spores ;  the  spores  of  the  other  being  regularly  quadilocular, 
and  afibrding  no  indications  of  nlterior  deTdopment.  But  both  alike 
of  these  decolorate  spore^forms  belong,  we  belieye,  to  the  colored  type  ; 
and  in  fact  one  of  them  expresses  what  is  exactly  the  younger  condi- 
tion of  the  other.  The  discrepancy  in  shape  and  in  the  measurements 
between  the  spores  of  the  Oahu  JL^ichen,  and  those  of  the  West  Indian 
and  South  American  ones  appears  to  be  due  entirely  to  the  distention 
which  so  commonly  accompaiiie!}  the  evolution  ot  the  muriform  stage. 
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Ik  appeals  Uiaralbira  IDUlj,  tiwgoDeval  agreomaDt  betiraaa  ihaie  plants 
being  nndemabla^  that  they  CBtpnm  only  eoaditkms  of  (b»  same  speeias. 

TEni.OTBBiu.  LBUoomLAVuii,  NjL^^l^vnki^  Oaba  (Hann). 

Tbxlctbmma,  Babumoiii  Aob. Trunka,  moontain  of  Wait 
Had,  aad  Oahn  (Hann). 

Thilotbeiu.  AimiBiijnTii,  Hbo(.<->Tnm1ny  Oahn  (Hann). 

Tbslotbsma  lxpaih>i>I8,  T^dc— Trees,  Oahn  (Hann.) 

Trib.  II.   Leddeaoei,  Ft. 
.Fbm.  1.  Chdoniei, 

Stereocaulon  ramulostjm  (Sw.)  Ach^  f.  i  KOXiMrM.  S,  proxi- 
tnu/7),  Njl.  —  ^\'alls  of  crater,  East  M&ui  (Pickering),  Tuck.  1.  c. ; 
Kaala  Mountains,  Oahii  (Mann). — The  greater  or  le>s  eloiigaiiou 
of  the  nodulea  in  the  gonimous  layer  of  the  cephakniia  scarcely  af- 
fords a  satisfactory  difference. 

Stereocai'LON  MiXTi  >i,  Nyl.  —  Hawaiian  Island*  ((iaud.),  Nyl. 
L  C;  mountains  of  Oahu  (Andersson),  Th.  Fr.  —  The  series  of  forms, 
— including  tbe  East  Indian  S.  piluli/erunty  Th.  Fr.,  the  oldest  and 
most  significant  name,  —  brought  together  here  by  Dr.  Nylander,  has 
been  shown  by  him  to  be  marked  by  a  curious  difference  in  the  struc- 
ture of  the  gonimous  layer  of  the  cephalodia.  In  other  leepeets  there 
is  little  to  distinguish  these  forms  from  S.  rcmulosum  ;  and  even  the 
dwarfed  and  otherwise  noticeable  lichen  of  the  Himsaalayah  (Herb. 
Hook.;  Hook.  <&  Thorns,  herb.  lad.  Or.)  well  comparer  with  a  simi- 
larly small  ooDditioii  (Oahn,  Hann;  oorap.  S,  €kmcipt,  Th.  Fr,  NyL) 
of  thalsller. 

8TBBM>aiULON  PILOPBOEOIDEB,  Tudi. — Hawaiian  Islands  (HO- 
lebrand). 

Clai>onu.  ftxidata  (L.)  Fr. — East  Hani  (Pidraring),  Tuck.  L  e. 

Oladokia  OttAOiLiSy  w.  BLOXOATA,  Fr. — Hauna  Los,  Hawaii 
(PSckering),  Tncfc.  L  c 

Gladokia  FmnsiATA  (L.)  Hoffm. — Hawaii  (Ptekerbg),  T^ck.  L 
0.  Var.  ADSPBBSAy  Tn«^— Hawaii  (Hann). 

Cladonia  fUBCATA  (Schrob.)  Fr.  —  Hawaii  (Pickering),  Tuek. 
L  e.;  Waialiia  Hoontains,  Oaha  (Hann). 

Cladonia  SQUAiioaA,  Hoffm. — Hawaii  (Pickering),  Tock.  1.  e. 

Cladonia  baboifbbiiia  (L.)  Qofiin.^ Hawaiian  Isfawds,  Nyl.; 
Hanna  Loa,  Hawaii,  and  Kaala  Hoontains,  Oahn  (Pickering),  Tuck. 
t  e. ;  Hoantain  of  West  Hani,  etc.  (Hann). 
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OLADOmLi  AMQVVtATJL,  KyL — Hmrtiiaii  lalaiidi  (Remj),  N71. 1. 
c ;  Hawaii  and  Lanai  (Uann). 

Clabowia  11A.CILKKTA  (Ehrfa.)  Hofiki.— Haivaiiaa  iBland^  llba- 
tagne  ;  Mmmtain  of  Wasft  Ifani  (liana). 

Cladokia  musciouta,  Eadiw. — HawaHan  lalandt  (Bevy),  Nyl. 
L  c ;  Hawaii  (Pickering),  Tuok.  L  c ;  West  Maui  (Mann). 

B^.OMvrKs  FUNGoiDES  (Sw.)  Acli. —  Mountaio  of  Weat  Maiaiy 
on  the  ear  ill  (Mann). 

BiATORA  ADuiGEUA  (Fee).  —  Trunks,  Oahu  (Mann). 

BiATORA  CTRTELLOiDEs  (Njl.) — Hawaii  (Remy),  Nyl.  !.  c. 

BiATOSA  TRiSEPTATA  (Hepp.)  Monu  &      d.  Bosch.  —  On  the 
earth,  Mountain  of  West  Maui  (Mann). 

BiATORA  RUBELLA  (£hrh.)  Rabenh.,  var.  (spadieeOf  o^*)^ 
Trunks,  Waialun  Blountains,  Oaha  (Mann).  Var.  incoiifta,  KyL 
—  Hawaiian  Islands,  NyL  L  c. 

HBTXROmoiUM  TAiTSirBn,  Mbot.^Tranks»  Oabn,  and  West 
Maul,  yeiy  eoinniOQ  (Mann). 

HmBOTSSOlUX  DoMiNGBiiSB  (Btes.)   ff,  gyrowmt  Flot-- 
Trnnks,  Oaho  (Maon). 

HxTSBOTBBOiVM  lsvooxahthdh  (SpfODg.)  M,  triechr,  Flot»  • 
Kbni  ^  Hawaiian  Iis1anda»  NyL ;  Oahn,  and  East  Maui  (Mann). 

LBOmcA  TBACBOMOiDBSy  NyL  Lich.  N.  Caled.,  e  disier.— Trunks, 
Mountain  of  West  Maui,  and  CHdin  (Mann). 

BxriLLiA  PABABKiu  (Ach.)  Eioerb.  ^  Mountain  of  West  Maui 
(Mann).  Tar.  otBnonrASCBNS,  Nyl. — Tirees,  Oahu  (Maita).  ^ 
Var.  SHDOOOCCiNA,  Took. With  the  last  (Mann). 

BvsLLiA  ATBOALBA  (Ach.,  Flot)  Tb.  Fr. — Yolcanie  rod^s,  Oahn 
(Mann). 

TMUIIL   Giaphidaoeit  Eschw.,  Fr.,  NyL 

Lecanactis  premnea  (Ach.)  Tuck.  —  Trunks,  Waialua  Moun- 
tains, Oahu  (Mann). 

^biSi  8.  ^  Opp^n^htu 
Opsobapha  aimcBHTRiFUOA,  NyL «— Trunks,  Hawaii  (Remy), 
NyLLc. 
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QPBQBAPHA  ATRA,  Pen.— IVees,  Hftwaii  (Beiny),  NyL  L  c; 
Oaha  (Msnn). 

Opbosafha  lbmtioznosa,  LyeU.— Tnei^  Oaha  (Mjonn). 

GsAPttis  BOBiPTA  (L.)  Aeh.,  emeruL — Trees,  Oabo  (ICano).—^ 
Tar.  A8SIXIL18.    G,  ammiUs,  NyL — Oahu  (Mann). 

Grathis  DIS0UBSBH8,  KyL,  m.  Kaalbhbu:  apotbeeUs  crmi- 
otibos  dendritioo-nuBosis  $  aporis  (octoois)  nugoribns  8*b1aBtis. — 
TnmltSi  Kaala  Moootains,  Oahu  (Bfaon).-^A  larger  pbmt  than  the 
Lichen  (Hong  X)ong,  Wright)  deacribed  by  Nykader,  and  with  rather 
the  aspect  of  conditioDs  of  O,  vemieotOf 

Gbaphis  blkoahs  (Sw.)  Aeh.  £  btbiatula.  G,  uHtadoj  (Adi.) 
NyL — Trunka,  Oahn  (Mann).  Var.  svbstbiatola.  Cr.  wbttno" 
tia,  Nyl.  ~  With  the  but  (Mann). 

Graphtb  rigid  a  (F^)  Nyl.  —  Trees,  Oahn  (Mann). 

Graphis  fulgurata,  F^e,  e  deter.  —  Trees,  Oahu  (Mann).— 
Small,  with  a  little  of  the  aspect  of  G.  discurrens,  a,  the  colored  sporM 
of  which  species  aUo  look  towards  the  section  represented  by  G.  deti' 
dritxca  ;  but  approaching  more  evidently  to  the  latter,  with  which  it 
was  arranged  by  Fee,  in  its  open  disk. 

Graphis  dendritica,  Ach.,  excip  integro.  —  Trees,  Waialua 
Mountains,  Oahu;  and  Hawaii  (Mann).  Var.  inusta.  G.  tntuta, 
Ach.,  Nyl.  —  "With  the  hist,  Oahu  (Mann).  Var.  lkucochf.ila.  G. 
Uitcocheilce  (Fee)  Nyl.  j)rox.  accedens.  —  Trees,  Kaala  Mountains, 
Oahu  (Mann).  —  The  Oahu  Lichen  last  name<l  Ikis  t!ie  habit  of  large 
forms  of  G.  scalptnratay  Ach.,  in  which  the  thalline  uKugii}  is  conspicu- 
ous (Lindig,  Lich,  N.  Gran.  n.  54,  coll.  2*^**)  but  the  spores  of  G.  den- 
dritica ;  differenced  here,  as  commonly  in  the  Carolina  Lichen,  by  an 
occaaional  passage  of  one  or  more  of  the  gporoblasts  into  two^  — -  the 
beginning  of  the  muriform-multilocular  stage.  Aad  it  certaioly  sug- 
gests that  G.  scafpturata  (compare  especially  the  specimen  of  this  in 
Lindig's  n.  752  with  that  of  G.  dendritica  in  n.  2|063  of  the  same 
oollection)  is  only  a  condition  (Uie  ultimate  one  as  reepecta  aporal  de- 
velopment) of  G.  dendritica ;  aoalogoos  to  G.  teripta^  var.  aoj^Atstico. 
(Cr.  nphuHeot  NyL) 

Gbapbib  patbllvla  (MeisBB.)  NyL  tit  UlL  Opeffrp^kOf  MeiBan. 
in  SuppL,  Zaraitoel^  NyL  Enum.  Yar.  patbsilla.  Xaea* 
futcHtt  Tuck,  tfi  UU* — Traea»  Oahu  (Mann).  — Spores  (aa  in  the 
Caiolina  Uehen)  8  -  lO-localar.  Thoae  of  F^a  Lichen  met  deaeribed 
1^  him  aa  15  -  18-locular, 
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Gbafhis  fbuvvntabia,  F^e,  nor,  cblobooabfAi  NyL  G.  csUmv- 
carpoj  Fde.  — TVunks,  Oahu  (Mann). 

Graphis  tumulata,  NyL,  «  deicr.  —  Trankfl,  Oabu  (Maim).  —  • 

Spores  brown,  cocciform,  subrauriform  (transverse  series  of  sporo- 
blasta  four ;  longitudinal,  one  to  three),  as  described  in  the  cited  spe- 
cies, from  New  Caledonia. 

GRArms  osciTAN'S  (sp.  nov.)  :  thallo  tcnui  contiguo  scquabili  ulbo; 
apotheciis  innato-prominulis  siinplicibus  bubramosisve  flexuosis,  mar- 
ginilm^  f  xctpuli  profunde  canaliculati  nigricantia  temiibus,  dein  hianti- 
bus  nudis,  cum  tliallino  crassiuscnlo  concretis,  bypotliccio  incolore. 
SporsB  octonte  in  tliecis,  mediocre?,  oblougre,  submuriformes  (ser.  tr. 
6-8,  lonj?.  1-2)  diam  3-3^  plo  longiores,  fuscescentes.  —  Trunks, 
Oabu  (Mann).  —  With  the  aspect  of  the  closed  apothccia  of  G.  dimor- 
pha,  Nyl.,  and  agreein;:  in  size  ;  but  not  assuming  the  habit  of  G.  den- 
dritxca  ;  and  bettor  ( omparable  with  species  of  tbe  present  group. 

Graphis  grammitis,  F4e. — Trunks,  Waimea,  Kauai,  and  moan- 
tain  of  West  Maui  (Mann).  —  Gne  of  the  sporoblasts  now  dirided 
into  two ;  an  indication  of  the  true  type  of  this  decolorate  spore. 

GsArais  BADiATAy  JijL  —  Trees,  Oaho  (Mann). —  One  of  the 
specimens  resembling  Fiuurina  nitidn,  M.  and  v.  d.  Bosch.  XtcA.  Jav., 
which  I  take  to  be  the  Java  Gr.  radiata  of  Nyl.  Enum.j  —  the  fini 
DADied  authors  not  having  had  the  advantage  of  comparing  the  Lichen 
with  Eschweiler's  Dioff/gma  nitidum ;  —  and  the  other  smaller,  and 
more  like  G.  radiata  as  published  in  Lindig's  New  Granada  Lichens. 
The  spores  of  the  forms  named  scarcely  differ.  There  is  still  another 
of  these  debased  types  of  GraphU  (Oaho ;  Mann)  intermediate  in  the 
sisa  of  the  apotheela  between  the  qoarser  and  denderer  forms  just 
Botioed^  bat  otherwise  simil2r,  whidi  is  remarkably  differenoed  by  the 
eokred  (ooedfi»rm  and  r^larly  qmidriloeiilar)  spores ;  suggesting  G, 
kiUnttporu,  NyL,  of  Bourbon:  the  only  deseribed  instance  of  oolora- 
tion  b  the  present  stetioD  {Fimarina^, 

Fam,  3.  G^phidei, 

*  * 

GmoDECTOX  rwmMam,  NyL — Trees»  Kaahi  and  Waialua 
Honntains,  Oahn  (Mann). 

Glxfhib  bbtbbocuta,  Mont — IWes^  Kaala  and  WaialBa  Moan- 
tabs,  Oahu  (Mann). 

Gltphis  Aobariaka,  Tack.  SuppL  1858.  G.  eieatricom  and  G. 
fttvulosaf  Ach.,  and  G.  confluentf  Mont.  —  Trunks,  Oahu  (Mann). 
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Fam,  4.  Arthoniei, 

Abthohu.  oniKABABniA.  (DC.)  Wa]]r.;  yar,  adsfibsa,  Nyi — 
Trai)|cfl»  Hawaiian  Islands  (Remy),  NjrL  1.  o. 

AsTHomA  CJLBSEML  (Acb.)  Njl.»  fonoa.  ^  l^eet,  Oaha  (Maim). 

Arthoota  iNTBBDrCTA,  N7L — Trees,  Oaha  (ICann).— Sporea 
5-7-loeiilar,  trat  aK  the  narrower  tpmrohlasta  hvoken  On  thete  speci- 
mens constantly,  so  far  88  observed)  into  smaller  ones,  and  the  sporea 
becoming  thus  submurifonn-multilocular ;  the  large  temunal  sporoblasts 
remaining  entire. 

Arthonia  rLATiGUArniDEA,  Nyl.,  e  descr.  —  Trees,  Ouim  (Mann). 
—  Answering  well  to  the  described  Mexican  lichen,  and  renoarkable 
for  its  fusiform,  12- 16-iocuiar  spores  in  oblong  sporcsacks,  like  those 
of  some  Opegrapha. 

Artronia  Ai^TBoiDKA,  w.  SwARTZiAWA^  NjL  —  Trees,  Hawaii 
(Remj),  ^jrL  L  c. 

Trib.  lY.  Galidaoel 

AcoLiuM  TROTRUDENS.  T^^korim,  Nyl.  —  Trunks,  Waialua 
Mountaiosi  Oahu  (Maoo).— The  separation  of  thia  type,  as  of  the 
Califomian  saxicoline  species,  from  Acoliuntf  on  aceoont  of  the  dia- 
tincty  ezcipular  relation  of  the  thaUua  to  the  proper  exciple,  appears 
to  be  precluded  bj  the  structure,  as  well  of  other  reoogni:!eed  mem- 
bers of  the  group  (as  A»  oeeOaium  (Fiot.)  Koerb.)  as  especially  of  A» 
tigtUart,  These  new  forms  may  then  be  regarded  as  alibcdiag  only 
a  better  exhibition  of  (he  highest  Yiew  of  the  generic  type,  as  aag^ 
gested  bj  the  older  ones.  And  ennobled  thus,  aa  bj  the  klbalata 
tballns  of  X  OaUfiHrmeum,  the  present  genus  may  daln  perhapa 
no  uncertain  place  in  the  dosest  affinity  to  the  frnticBlose  Jar^ 
sggyAuf •  The  Hawaiian  specimens  agree  beat  with  7)^opkatm  jira- 
inideni,  KyL,  as  exhiUted  in  Idndicfa  N.  Gianadn  Liehan^  Ae 
apotheda  bdng  larger  than  in  the  7*.  moderaitm  of  the  same  wofk ; 
but  the  hitter  (Lindig,  herb.  n.  8,653,  2,891,  and  88,  ooa  2^)  ia 
dearly  inseparably  in  my  Tiewt  6oin  the  fermer.  In  83^1  (ST.  mod- 
traUtm)  the  sporea  also  are  amaller  than  in  2,688  (T.  ppetmims),  hot 
in  na  88  though  the  apotiieda  are  redneed,  the  ^orsa  eeaaa  ta  aAnd 
any  available  difierence. 

AcOLiDM  Hawaiense  (sp.  nov.) :  thallo  tenuissimo  glaucescente 
cum  hypothallo  albido  coniuso ;  apotheciis  mediocribus  elevatis  lecano- 
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roideo-ilepressisve,  eicipulo  proprio  in  tliallode  crasso  margine  radiato- 
rngoso  immerse,  disco  piano  purpureo-nigro  immarginato.  Spor:r  octo- 
niB  in  thecis,  minutfe,  obtasissime  ellip^oideae,  diblast;v,  fiiscif .  —  Trunks, 
Waialua  Mountains,  Oaliu  (Mumi).  —  The  interior  exciple  (white,  inner 
layer  of  tlie  hypotliecium)  ajipears  often  (as  more  or  less  observable 
aldo  in  A.  protrttdem)  externally,  making  a  membranaceous,  lacerate- 
P  denticulate  border  to  the  disk ;  or  once  ntrnin,  as  in  Thelotrejnaf  this 

border  disappears,  and  is  represented  by  a  white,  powdery,  at  length 
irregularly  cracked  reiV  which  conceals  the  here  concave  disk.  Proper 
exoiple  pale,  so  far  as  observed,  immersed  in  a  tballine  wart,  the  thick 
border  of  which  is,  more  or  less  distinctly,  radiately  deft,  or  striate. 
Apotbeciam  reaching  a  line  in  diameter.  Spores  aveniguig  only  one 
third  of  the  size  of  the  largest  ones  of  the  preceding  species,  or  in 
length  Bcaroelj  more  than  .OOG""^ ;  thoee  of  the  Hawaiian  A.  protru^ 
dimt  exoeeding,  at  length,  .018'°'". 

AcoLiuM  JAYAinciTK  (Moot  and    d.  Bosch)  Stisenb» — Trunks, 
Oilha  (Mann). 

Calicitjh  TUBJBroBifX  (Mass.)  ^^Mietrina,  Mass.   S,  mMroct- 
pkaht,  KyL— On  {hallos  vi  Pertutaria  sp^  Oahn  (Msnn). 

,  Trib.  y.  Yeimeanacei  (Fr.  1821,  F^),  Stizenb. 

Fanu  1.  £!ndoearp€L 

NORHAiTDiVA  JmroBBKAmna  (Del.)  NyL^  Growing  on  Slieta 
erenulata  in  the  moontams  of  West  Maui,  and  on  Pamiaria  mc^daa 

in  Oahu  (Mann). 

jPam.  2.  VermearuL 

TBTPSTHiLnjK  PAL]:^0Bi?8,  F^e,  Njl. — Tkees,  Waialaa  Mbun* 
tains,  Oahu  (Mann). 

Ptrfntjla  PLANIIJ8CULA.    Vemicarxa^  Nyl.,  e  dtser.  —  Trees, 
Oahu  (Mann).  —  Not  unlike  V.  insulataf  Fee  (determ.  NyL),  but  with 

spores  of  twice  the  dimensions!. 

Pyrenula  Cinchona:  (Acli.  e  Isyl,  A.  Gian.)     Verr.  prosfans, 
Mont.  —  Trees,  Oaliu  (Mann).  —  Specimens  aUo  occur  from  tlie  same 
region,  belonging  apparently  to  the  little  cluster  of  forms  which  Dr. 
^  Nylander  (under  his  Verr.  mbprostnns,  Pyrenoc.  p.  56)  ha'^  -regarded 

as  jiosaibly  reducible  to  a  single  species.    In  the  size  of  the  s|>ore8 
these  specimens  approach  rather  to  V,  subproitanst  but  in  shape  to  K 
VOL.  VU.  80 
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vMdiaeday  Nyl.  The  whole  dnsler  approaches  veiy  doselj,  it  iboiild 
seem,  to  P.  Cinchonce. 

Pyrenula  planoubis  (Ach.)  —  Trees,  Waialua  Mountains,  Oaho 

(Maiui). 

PvuF.NULA  DiLUTA  (F^e).  —  Tfccs,  Oaliu  (Mann). 

rriiENULA  MTiDA,  Ach.  var.  NTTiDELLA,  Floerk.  —  Trunks,  Oahu 
(Mann).  —  A  Lichen  abo  occurs  with  a  wliite  crust,  but  otherwise 
allied  to  this,  which  I  take  for  P,  CincIumtB,  included  by  Nj- 
lander  under  his  Verr,  nittch. 

Ptrenula  maroixata,  Hook,  —  Trunks,  Oahu  (Mann).  Var. 
Santensis,  Nyl.  Vemiran'a,  Tuck,  in  litt.  —  Willi  the  last,  from 
which  it  ditrcrs  in  its  smaller  apothccia,  and  coroirorm  spores. 

Ptrenula  leucostoma,  Ach.  —  Trunks,  Oahu  (Mann).-— Identi- 
cal with  a  Japanese  Lichen  determined  by  Dr.  Ny lander. 

Ptrenastrum  astroideum  (Fde)  Eschw.  —  Trunks,  Oaha 
(Mann).    Var.  ouplicanSi  NjL  —  With  the  last  (Mann). 

lAcAenes  CoUemaeei, 

LBPTOonTx  TKSXBLLOiDBS  (Ach.)  Ff.^EbiwauaB  Xslanda  (Z. 
marunitim, HoDt» « Nyl.)  NyL— Oahu  (Mann).  Var.  laoimiatuic, 
Tack.— -Oahu  (Pickering),  Tuck.  L  c;  (Mann). 

Lbftogiuic  flATUBMnnTM  (IXcks.)  NyL»  Trees,  Ulapalakna,  East 
Haul  (Maoo). 

LsPTOGlUK  CBLOROlfELlTK  (Sw.)  Nyl  —  Oahu  (Mann). 
Lbptqoium  phtllocabpum  (Pers.)  Nyl.  —  Oahu  (Mann). 

AeUUnda  et  Corrigenda, 

John  Mieifl,  in  the  Annals  and  Magazine  of  Natural  Historj,  19,  n. 
109,  Jan.  1867,  sustains  Looreiio's  genus  Ifephr&iea  as  distinguished 
from  Oneeukit  by  the  cleft  petals  and  other  ebaraoters,  and  his  genua 
Mokpeira,  distinguished  firom  both  the  others  bj  the  broad,  emaigjuate 
petals  and  the  peculiar  perforated  patamen,  etc.  He  then  arranges 
die  Hawaiian  species  (of  which  he  distmguishes  three)  thus : — 

NBPimofCA  OYALIFOLZA,  Miers.  Ooecuhu  waHfoUus,  DC.  C. 
umbeRatuSf  Steud.  Menispermum  ovalifoliura,  VahL,  and  refers  to 
a  spfcimen  in  herb.  Brit  Mus.,  and  to  Barclay's,  1271.  According  to 
him,  it  :i'i'^f>  pjrows  in  (Jurea. 

NKiuituiCA  Feubandia2*a,  Miers.    Ferrandia  ofei/oUaf  Gaud., 
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CocctduM  F(trrmdiaiiut,  FtobL  Apparent^  confined  to  the  Hawaiian 
Islands. 

HOLOPBIBA  CoNCHOPHTLLA,  Miers.  Cocculu*  Ferrondiofimt 
Seem,  (non  Gand.)  FL  Yitiensii,  and  refen  to  speoimena  in  berb. 
Hook.  (Hillebrand)  and  Seeniann*8  n.  2281. 

Jfymima  umbeBatOf  referred  aa  a  ^ynonyme  to  OcaUhivm  lueidim, 
shonld,  aoooiding  to  the  apecimena  (ex  Seemann,  FL  Yttiensis),  be  re- 
ferred to  a  Strauttia, 

Under  number  400,  ior  &  MnjfuiuliMntm  read  S,  l^rejfemeUanmn* 

Under  number  812,  insert  (M.  ds  B.  40) ;  d24»  insert  (11  ds  B.  805) ; 
489,  insert  (BL  ^  B.  86). 

jyier  422  insert  422*.  ExTZOLtra  tibxdu,  Mbq.  1.  c.  p.  278.  QL 
&a67). 


October  9,  1886.  —  Mohthlt  Mebitino. 

The  Fbesident  in  the  chair. 

Professor  Horsford  presented  a  communication  on  the  pop- 
ular doctrine  that  sunlight  retards  combnstioQ. 

Frofessor  Henzj  presented  a  conunumcation  on  the  eanses 
and  physical  natare  of  fogs,  and  on  the  means  of  yarning 
vessels,  befogged  on  our  coasts,  bj  sonnd-signals. 


November  14,  1866.  —  Staiuie  Meetinq. 
The  PliESiDENT  in  the  chair. 

The  Oorresponding  Secretaiy  read  letters  relative  to  ex- 
changes ;  also  letters  from  Professor  Noah  Porter  of  Yal<i 
College,  Chief  Justice  Ira  Perley  of  New  Hampshire,  and  Dr. 

A.  W.  Chapman  of  Apalachicola,  in  acknowledgment  of  their 
election  into  the  Academy  as  Associate  Fellows. 

The  President  called  the  attention  of  the  Academy  to  the 
f  recent  decease  of  Mr.  Samuel  Swett  of  the  Resident  i'ellows. 

The  President  announced  that  since  the  last  meeting  Mr. 
George  Peabody  had  founded  an  important  institation  for  the 
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adyancement  of  American  Archseology  and  Etlniolosjy,  and 
bad  included  the  President  of  this  Academy  iu  the  trust. 
He  read  the  letter  and  deed  of  trust  from  Mr.  Feabodj,  aad 
suggested  that  they  ebould  be  copied  into  the  records. 

Professor  Agassis  spoke  at  length  npon  the  great  importance 
of  this  new  establishmenty  and  offered  the  following  resola- 
tions: — 

Resolved,  That  the  documents  now  presented  by  the  Preeideot 
relative  to  the  foundation  by  Mr.  George  Feabody  of  a  Musenm  and 
FrofesBOtsbip  of  American  Aichsotogy  and  SUinology  be  enteied 
.upon  tiie  leoords  of  the  Academy. 

**Seaohedf  That  the  Academy  with  much  eatisfactioD  leoognises  the 
sagacity  and  liberality  of  Mr.  Feabody  in  providing  these  means  and 
inducements  for  the  investigation  of  subjects  of  especial  interest  to  ns 
as  Americans,  and  of  nniTersal  interest  to  all  inquirers  into  the  natore 
of  man  and  the  records  of  hui  growfli  and  development. 

"  Ruobndf  That  the  Academy  gladly  acknowledges,  as  among  the 
duties  of  its  President^  those  which  devolve  npon  him  as  an  sse  o^lstis 
trustee  of  lir.  Peabody's  foondation." 

The  resolutions  were  unanimously  adoptod* 

The  Treasmer's  accounts  for  tiie  year  ending  at  l3io  last 
Annual  Meeting^  approved  by  the  Auditing  Committee,  were 
leoeived  and  ordered  to  be  entered  upon  the  record. 

Professor  Lovering  as  Chairman  of  the  Committee  of  Publi- 
ciition  moved  a  special  appropriatiou  of  five  hun>lrcd  dollars 
to  complete  the  publication  of  Dr.  Storer's  Memoir  on  the 
Fishes  of  Massachusetts ;  and  the  motion  was  referred  to  the 
Finance  Committee. 

The  following  gentlemen  were  elected  members  of  the 
Academy:— 

Dr.  James  D.  Whelpley,  to  be  Besident  Fellow  in  Class  I. 

Section  8. 

Dr.  Henry  W.  Williams,  to  be  Besident  Fellow  in  Class  n. 

Section  4. 

Mr.  John  M.  Batchelder,  to  be  Resident  Fellow  in  Class  L 
Section  4. 
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Mr.  William  Gray,  to  bo  Eesideut  Jj'oUow  in  CIobs  HI. 
Section  8. 

Dr.  James  C.  White,  to  be  Basident  Fellow  in  Class  II. 
Seetiom  3. 

Mr.  J.  Eliot  Cabot,  to  be  Besideat  Fellow  ia  Class  m. 
Section  4. 

Mr.  William  B.  Waie,  to  be  Besident  Fellow  in  Class  I. 
Section  4. 

Dr.  Fredoric  H.  Hedge,  to  be  Besident  Fellow  in  Class  XXL 
Section  1. 

Mr.  Charles  Dean,  to  be  Besident  Fellow  in  Class  III. 
Section  3. 

Dr.  Isaac  Ray  of  Philadelphia,  to  be  Associate  Fellow  in 
Class  III.  Section  1. 

Henry  Sumner  Maine,  to  be  Foreign  Honorary  Member  in 
Class  in.  Section  1,  in  plaoe  of  the  late  Dr.  Whewell. 

Professor  Peirce  presented  by  title  an  inyestigation  on 
«  Linear  Algebra.** 


^  Fire  Iknndrcd  mmA  ■•▼•ntjr-fourtlk  AKeetlns* 

November  21, 1866. — Sfbcial  MEEiiNa. 

The  President  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Bot.  Dr.  William  Jenks  of  the  Besident 
Fellows. 

Dr.  J.  Bigelow  read  a  paper  on  Classical  and  Utilitarian 
Studies." 

December  11, 1866.  —  Monthly  Meehno. 
The  PftBBiDENT  in  the  chair. 

The  Corresponding  Secretary  read  letters  relative  to  ex- 
^  changes. 

Dr.  Kneeland  read  a  communication  on  certain  fungoid 
parasites  which  grow  from  the  bodies  of  insects.  * 
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Mr.  G.  W.  Hill  gave  aa  aooount  of  the  pamat  state  of  tho 
Imnar  Theory. 

Mr.  T.  S.  Hunt  presented  some  theoretical  considerations 
in  explanation  of  the  chemical  activit/  of  substances  in  the 
«*  Nascent  State." 

■ 

January  8, 1867.  —  Monihlt  Ibnizro. 

The  President  in  the  chair. 

The  Corresponding  Secretary  read  letters  relating  to  ex- 
changes ;  also  an  invitation  to  the  members  of  this  Academj 
from  the  Imperial  Mineralogical  Society  of  St.  Fetersbuigi 
to  attend  the  fiftieth  anniTersary  of  its  foundation. 

The  following  communication  was  presented :  r— 

On  the  Ohjed  and  Method  of  Mimeralogif^   By  T.  Stebbt 

Hunt,  F.  R.  S. 

Mineralogy,  as  popularly  onderstood,  holds  an  anomalous  position 
among  the  natural  sciences,  and  is  by  many  regarded  as  having  no 
clwrns  to  the  rank  of  a  dialinct  science,  but  as  constitntiDg  a  bnunch  of 
ehemifltiy.  This  secondary  place  is  dispated  by  some  mineralcgistf^ 
who  have  endeavored  to  base  a  natoral-histcny  cJassiBcation  npon  such 
ebaiaeteis  as  the  erystalline  form,  hardness,  and  specifle  gravity  of  min* 
ends.  In  systems  of  this  kind,  however,  like  those  of  WS^  and  his 
followers,  only  such  species  as  oecor  ready  fiinned  in  nature  are  com- 
prehended, and  the  great  number  of  arttfidal  spedes,  often  closely  re- 
lated to  native  mmerals,  are  excluded.  It  may  moreover  he  sa^  in 
objection  to  these  naturalists,  that  m  its  wider  sense  the  chemical  his- 
tory of  bodies  takes  into  consideration  all  those  characters  npon  whieh 
the  so-called  natural  systems  of  mineral  classification  are  based.  In 
order  to  understand  clearly  the  question  bdbre  us,  we  must  first  oi»- 
sider  what  are  the  real  objects,  and  what  the  provinces,  respectively,  of 
mineralogy  and  of  chemistry. 

Of  the  three  great  divisions  or  kingdoms  of  nature,  the  classification 
of  the  vegetable  gives  rise  to  ^tematie  botany,  that  of  the  animal  to 
zoology,  and  that  of  the  mineral  to  minerak^,  which  has  for  its  sub* 
jcct  the  natural  history  of  all  the  forms  of  unorganized  matter.  Tbe 
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relations  of  these  to  {2:ravity,  cohesion,  heat,  light,  electricity,  and  mag- 
netism belong  to  the  domain  of  physics,  while  chemistry  is  the  history 
of  their  relations  to  each  other,  and  of  their  transformations  under  the 
influences  of  heat,  light,  and  electricdlj.  Chemistry  is  thm  to  mineral- 
ogy what  biology  Jb  to  organography,  and  the  abstract  sdeocefl,  physics 
and  chemifltry,  xnnst  precede  and  form  the  basis  of  the  concrete  science, 
mineralogy.  Many  spedes  are  chiefly  distinguishable  by  their  chemi- 
cal activities,  and  hence  chemical  cbaiBClers  most  he  greatly  depended 
upon  in  minerak>gical  classification. 

Chemical  changis  impliea  disozg^isation,  and  aU  so-called  chemical 
species  are  inorganic^  that  is  to  say,  nnoiganiaed,  and  hence  really  be- 
long to  the  mineral  kingdom.  In  this  extended  sense  minarslogy  takes 
in  not  only  the  few  metals,  oxides,  snlphides,  silicates  and  other  salts 
which  are  fonnd  in  nature,  hut  also  all  those  which  are  the  products  of 
the  diemisf  s  duIL  It  embraces  not  only  the  few  natiTe  renns  and 
hydroearboos,  but  all  the  botfies  of  the  carbon  series  made  known  to  us 
by  the  researches  of  modem  chemistry. 

The  primary  object  of  a  natural  dassification,  it  must  be  remembered, 
is  not,  like  that  of  an  artificial  system,  to  serve  the  purpose  of  deter- 
mining species,  or  the  convenience  of  die  student,  but  so  to  arrange 
bodies  in  genera,  orders,  and  classes  as  to  satisfy  most  thonfkighly  nat- 
ural affinities.  Sach  a  dassification,  in  mineralogy,  will  be  based  upon 
a  consideration  of  all  the  physical  and  chemical  relations  of  bodies,  and 
will  enable  us  to  see  that  the  various  properties  of  a  species  are  not  so 
many  arbitrary  signs,  but  the  necessary  results  of  its  constituti  on.  It 
will  give  for  the  mineral  kingJom  what  the  labors  of  great  nuLuiuHst^ 
have  already  nearly  attained  for  the  vegetable  and  animal  kingdoms. 

Oken  saw  the  necessity  of  thus  enlarging  the  bounds  of  mineralogy, 
and  in  his  Physiophilosophy  attempted  a  mineralogical  classification ; 
but  it  is  bailed  upon  fanciful  and  false  analogies,  with  but  little  refer- 
ence either  to  pliyaical  or  chemical  characters,  and  in  the  present  state 
of  our  knowledge  is  valueless,  except  as  an  effort  in  the  right  direc- 
tion, and  an  attempt  to  give  to  mineralogy  a  natural  system.  With 
similar  views  as  to  the  scope  of  the  science,  and  with  far  higlier  and 
juster  conceptions  of  its  method,  Stallo,  in  liis  Philosophy  of  Nature, 
has  touched  the  questions  before  ns,  and  has  attempted  to  show  the 
significance  of  the  relations  of  the  metals  to  cohesion,  gravity,  light,  and 
electricity,  but  has  gone  no  further. 

In  approachiog  this  great  problem  of  dassificatiott  we  have  to  exam- 
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ioA,  HMt,  the  pbjsioal  oonditioiiB  and  relatioiia  of  each  body,  oonddered 
with  reference  to  gmvily,  eohesioii,  lighti  eleotricitj,  and  magnetism  ; 
leooiidly,  the  chemical  history  of  the  body,  in  whidi  are  to  be.  consid- 
ered its  nature  as  elemental  or  compound,  its  chemical  relations  with 
regard  to  other  bodies^  and  these  chemical  relations  as  modified  by 
physical  conditions  and  forces.  The  quantitative  relation  of  one  min- 
eral (chemical)  species  to  another  is  its  equivalent  weight,  und  the 
chemical  .specie^  until  it  attains  to  individuality  in  tha  crystal,  is  essen- 
tially quantitative. 

It  is  from  all  the  above  data,  which  would  include  the  whole  phys- 
ical and  chemical  history  of  inorganic  budica,  that  a  natural  system  of 
miaeralogical  cla.ssilication  is  to  be  made  up.  Their  ap[>licatiou  may 
be  illustrated  by  a  few  points  drawn  chietly  Irom  the  ludlory  of  certain 
natural  families. 

The  variable  relation  to  space  of  the  empiru  al  equivalents  of  non- 
gaseous species,  or,  in  other  words,  the  varymg  equivalent  volume  ob- 
tained by  dividing  their  empirical  equivalent  weights  by  the  specific 
gravity,  shows  that  tliere  exist  in  different  species  very  unlike  degrees 
of  condensation.  At  the  same  time  we  are  led  to  the  conclusion  that 
the  molecular  o(Miatitution  of  gems,  spars,  and  ores  is  such  that  these 
bodies  mnst  be  represented  by  formulas  not  less  complex,  and  with 
equivalent  weights  far  more  elevated  than  those  generally  assigned  to 
the  polycyanides,  the  alkaloids,  and  the  proximate  principles  of  plants. 
To  similar  condoaioiis  oondnce  also  the  researches  on  the  specific  heat 
ofcomponnds. 

There  probably  exists  between  the  true  equivalent  weights  of  non- 
gaseous species,  and  ihetr  densities,  a  relation  as  simple  as  that  be> 
tween  the  equivalent  weights  of  gaseoos  species  and  their  specific  gravi- 
itiea.  The  gas  or  vapor  of  a  vohitile  body  constitotee  a  wpwoM  distinct 
from  that  same  body  in  its  liquid  or  solid  state,  the  chemical  formula 
of  the  latter  b^g  some  multiple  of  the  former,  and  the  liquid  and  solid 
forms  themselves  often  constituting  distinct  species  of  different  equivap 
dent  weights.  In  the  case  of  analogous  vofartile  compounds,  as  the  hy- 
drocarbons and  their  derivatives,  the  equivalent  weights  of  Ihe  liquid 
or  aolid  species  a[)proximate  to  a  constant  quantity,  so  that  the  density 
of  these  spedes,  in  the  case  of  homologous  or  related  alcohols,  adds, 
ethers,  and  glycerides,  is  subject  to  no  great  variation.  These  non-gas- 
eous species  are  generated  by  the  chemical  onion  (identification)  of  a 
number  of  vohimes  or  equivalents  of  the  gaseous  species,  which  nam- 
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ber  varies  inversely  as  the  density  of  the  latter  species.  It  follows  from 
this,  t]iiit  Ihr  equivalent  weights  of  the  and  liquid  alcohols  and  fats 
must  Ixi  so  iiigh  afl  to  be  a  common  measure  of  tiie  vapor-equivalents 
of  all  bodies  belongiDg  to  the  above-nam«'d  series.  The  empirical  for- 
mula Hiio  Oij,  which  is  the  lowest  out  representinfj  the  trisfearic 
glyceride,  ordinary  stearine,  is  probably  far  trom  representing  the  true 

^  equivalent  weight  of  this  fat  in  its  liquid  or  solid  state  ;  and  if  it  should 

hereafter  be  found  that  its  density  corresponds  to  six  times  the  above 
formula,  it  would  follow  that  the  equivalent  of  liquid  acetic  acid,  whose 
density  differs  but  slightly  from  that  of  fused  stearine,  must  have  a  for- 
mula and  an  equivalent  weight  about  one  hundred  times  that  whioh  we 
deduce  from  the  density  of  acetic  acid  vapor.    C4  H4  O4. 

Starting  from  these  high  equivalent  weights  of  liquid  and  solid  hydro- 
carbooaceoas  apedes,  and  their  ooirespondingly  complex  formuks,  we 
are  prepared  to  admit  that  other  orders  of  mineral  species,  such  as  oxides, 
silicatesy carbonates,  and  sulphides,  have  formulas  and  equivalent  weights 
oorresponding  to  their  still  higher  densities}  and  we  proceed  to  apply  to 
'  these  bodies  the  laws  of  substitntton,  homology,  and  polymerism,  which 
have  to  long  been  recognized  in  the  chemical  study  of  members  of  the 
carbon  series.  The  formulas  thus  deduced  &r  various  native  silicates 
and  carbon-span  show  that  these  polybasie  salts  may  contain  manj 

'  atoms  of  different  bases*  and  their  frequently  complex  constitntion  is 

thus  explained.  In  the  application  of  the  principle  of  chemical  homol- 
ogy we  find  a  ready  and  natural  explanation  of  the  variations^  within 
certain  limits*  occasionally  met  with  in  the  oompoeitton  of  certain  crys* 
talHne  silicates,  snlphides*  etc*  from  which  some  have  conjectured  the 
existence  of  a  deviation  from  the  law  of  definite  profwrdons  in  what  Is 
but  an  expression  cf  that  law  in  a  higher  form.  The  principle  of  poly- 
meriam  is  exemplified  in  related  mineral  species,  such  as  meionite  and 
soisite,  dipyre  and  jadeite,  hornblende  and  pyroxene*  caldte  and  amip 
gonite,  opal  and  quarts,  in  the  suroons  of  dtfierent  densities,  and  in  the 
varidbs  forms  of  titanic  add  and  of  carbon,  whose  relations  become  at 
once  intelligible  if  we  adopt  for  these  spedes  high  equivalent  weights 
and  complex  molecules.  The  hardness  of  these  isomeric  or  {dlotropic 
species  and  their  indifference  to  chemical  agents  increase  with  their 
condei)  uioji,  ui  in  uiher  Words  vary  inversely  as  their  empirical  equiv- 

^  alent  volume,  so  that  we  here  find  a  direct  relation  between  chemical 

and  physical  properties. 

It  18  in  theee  high  chemical  equivalents  of  the  species,  and  in  certain 
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ingenUrai  but  arbitnury  aaamptioiii  of  Bimbefai  that  is  to  be  Iband  an 
explaaatum  of  the  renilta  obtained  by  Playfidr  and  Joule  in  comparing 
the  volmnet  of  ▼arioos  aolid  epeciei  with  that  of  ioe,  which  they  aa- 
emne  to  be  repreaeDted  by  H  O,  instead  of  a  high  multiple  of  this  for- 
unla.  The  recent  ingenions  but  fidlacions  speculations  of  I^.  Maty 
▼icar,  who  has  arbitrarily,  assumed  companitiTely  high  equiTalent 
weights  for  mineral  species,  and  has  then  endeavored  by  conjectures  as  ^ 
to  the  architecture  of  crystalline  molecules  to  establish  relations  between 
his  complex  formulas  and  the  regular  solids  of  geometry,  arc  CMriuus 
but  un^iU(  ( r>^ful  attempts  to  solve  some  oi'  the  problems  whose  signifi- 
cance I  have  here  endeavored  to  set  forth.  I  am  convinced  that  no  geo- 
metrical groupings  of  atoms,  such  as  arc  imagined  by  Macvicar  and  by 
Gaudin,  can  ever  givj;  ua  an  insight  mio  tlie  manner  in  which  Nature 
bnilds  up  her  U!ii(8,  which  is  by  iuterponetration  and  ideutilication,  and 
not  by  juxtapijsif  ion  of  tlie  chemical  elenieui.s. 

Nou'^  of  the  nbove  points  are  presented  as  new,  though  they  are  all, 
I  0,  ori^'iiial  with  myself,  ruul  Ikivc      n  from  time  to  time  brought 

forward  and  maintained,  with  numeroii'^  illu-trntinna,  chiefly  in  the 
American  Journal  of  Science,  since  March,  1853,  when  my  Essay  on 
the  Theory  of  Chemical  Changes,  and  on  Equivalent  Volumes,  was  | 
there  published.  I  have,  however,  thought  it  well  to  present  these 
views  to  the  Academy  in  a  connected  form,  as  exemplifying  my  notion  ' 
of  some  of  the  principles  which  must  lonn  the  basis  of  a  true  minera- 
liogiffiil  filassiflcfttiont 

Mr.  6.  W.  Hill  presented  a  communication  on  tlie  Iiiciiuali- 
tics  produced  in  the  Moon's  Motion  by  the  secular  variation 
of  the  position  of  the  iilciiptic. 

January  80, 1867.  —  Statute  Meeting. 
The  FrasiDSNT  in  the  cbair. 

The  ComBponding  Secretary  read  a  letter  from  Erofettor 
A.  0.  Kendric^  of  Bochester,  Nev  York,  in  acknowledgment 
of  his  election  into  the  Academy. 

The  President  called  the  attention  of  the  Academy  to  the  , 
recent  decease  of  Cuuaiu  oi  lliu  Foreign  ilonorary  Mem-  I 
hers. 
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Nommatloos  for  election  into  the  Acadexn/  were  presented 
from  the  Council. 

In  accordance  with  the  recommendation  of  the  Finance 
Committee,  a  special  appropriation  of  five  hundred  doUart 
ynB  Toted  for  the  engraving  of  plates  to  complete  the  publi- 
cation of  Dr.  Storer's  Memmr  on  the  Fishes  of  Massachusetts. 

The  following  gentlemen  were  elected  members  of  the 
Academy :  — 

Br.  GustaTus  Hay  of  Boston,  to  be  Besident  Fellow  in 
Class  I.  Section  1. 

Dr.  Richard  M.  Hodges  of  Boston,  to  be  Resident  Fellow 
in  Glass  II.  Section  4. 

Mr.  Charles  S.  Feirce  of  Cambridge,  to  be  Besident  Fiellow 
in  Class  HI.  Section  1. 


9tw  bnadrcA  Mrvnty-elghtli  Meeting. 

Februaiy  12, 1867.  —  Anodbnsd  Sx^xdijb  UEBsma. 
The  President  in  the  chair. 

The  Corresponding  Secreiary  presented  ktt(;rs  from  Mr, 
C.  S.  Feirce  and  Dr.  R.  M.  Hodges  in  acknowledgment  of 
their  election  into  the  Academy. 

The  Committee  appointed  at  the  Special  Meeting,  May  8, 
1866,  to  consider  and  report  on  the  accommodation  of  the 
Academy,  were  discharged. 

Professor  Loyering  reported  from  the  Bumfbrd  Gonunitlee 
that  the  Medals  yoted  to  Mr.  Alyan  Clark  were  ready  for 
presentatioa  to  him* 


Pi^t)  hnndred  nnd  seveiitjr«Biittl&  H«*UA0a 

Februaiy  26, 1867.  —  Special  MEEima. 

The  Phesident  in  the  cUair. 

The  riLsIdeiit  called  the  attention  of  the  Academy  to  the 
1  recent  decease  of  Dr.  Henry  Bryant  of  the  Resident  Fellowrs, 

and  of  Dr.  Alexander  Dallas  Bache  of  the  Associato  Fellows. 
Professor  Lovering  reported  firom  the  Rumford  Committee 
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the  completioa  of  the  Medals  awarded  to  Mr.  Alvaa  Clark, 
and  placed  them  in  the  hands  of  the  President.  In  present- 
ing them  to  Mr.  Clark,  the  President  addressed  the  Academy 
as  follows :  — 

GEMTLSKBir  ov  TRfl  AoiJ»Birr:<» 

Three  quarten  of  a  year  have  passed  dace,  by  your  oaaBuacniB  vote, 
the  Rumford  prenuom  was  awarded  to  Mr.  Al^an  Clark.  It  wUl  be 
very  proper,  therefore,  now  that  the  gold  medal  and  its  silver  duplicate 
are  before  us,  briefly  to  rehearse  the  grounds  upon  which  the  Bomford 
Cominittee  recommended,  and  yon  decided,  to  mark  by  these  intigma 
your  appreciatkm  of  the  serrice  which  Mr.  Chuk  has  rendered  to  as- 
tronomical science  In  the  perfecting  of  its  most  important  instrument  of 
research,  the  lens  of  the  refracting  telescope. 

The  two  great  clas.-^es  of  telescopes,  reflectors  and  refractors,  labor 
under  ditHculties  of  construction  peculiar  to  each  ;  and  one  class  or  the 
other  hiis  enjoyed  the  preference  of  astronomers,  according  to  the  de- 
gree in  which  these  difficulties  have  respectively  been  overcome. 

In  the  refracting  telescope  the  obstacles  are, —  1.  the  want  of  homo- 
geueousiiess  in  the  glass  ;  2.  the  dispersion  of  the  substance ;  and  3. 
imperfection  m  the  figure  of  the  lens.  If  the  first  of  these  difDculties 
has  been  reduced  to  a  minimum  by  a  .^election  of  the  best  materials, 
then  the  artist  has  to  contend  with  the  other  two.  He  must  give  to  the 
four  surfaces  of  his  comjMjund  achromatic  lens  such  shapes  as  will  pro- 
duce the  maximum  of  distinctness  and  the  minimum  of  discoloration  in 
the  image  of  the  object  seen  through  it.  Al  ter  all  has  been  accom- 
plished which  can  be  expected  from  a  faithful  adherence  to  general 
fiinnaliB,  the  last  degree  of  perfection  will  depend  on  the  sluU  of  the 
artist. 

I^ow,  just  where  most  artists  have  supposed  that  their  work  was  done, 
our  associate  has  thought  that  bis  hod  only  begun.  ^  Selecting  either  a 
real  star,  or  for  greater  convenience  substibitUig  a  fictittoos  one^  he  now 
enters  upon  an  examination  of  his  ]ens,.ring  by  ring,  ascertaining  by  an 
ingenious  test  which  annuU  have  too  long  and  which  too  short  foei. 
The  lens  is  then  lUsmounted  and  retoudied  at  the  defective  places,  is 
examined  and  retouched  again  and  again,  until  his  simple  test  assures 
him  that  every  portion  will  converge  the  rays  to  the  same  focus.  The 
bug  underground  tunnel  which  Sir*  Clack  has  excavated  on  his 
grounds,  communicating  with  his  workshops  is  an  original  oontrivance 
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for  providing  a  fictitious  star,  for  converting  day  into  night,  so  that  he 
may  examine  and  rcpolish  at  any  hour ;  it  also  provides  a  sufficient 
space  filled  with  homogeneous  air,  much  better  adapted  for  nice  obser- 
vations than  the  external  aiuiosphere.  All  this  is  what  is  meant  by 
Mr.  Clark's  meUiod  of  local  correction,  ^or  which  the  Kuuiford  preniiuin 
was  awarded.  The  late  Mr.  Fitz  of  New  York  also  used  a  method  of 
local  correction.  But  he  retouched  only  one  surface  of  his  compound 
len^?.  and  waa  therefore  obliged  to  leave  it  with  such  irregularities  as 
must  result  from  the  local  working ;  as  it  could  not  be  returned  to  the 
tool  upon  which  it  was  originally  polished^  withoul  rapidly  losing  all 
the  advantage  gained  by  the  local  treatment 

Whenever  Mr.  Clark  dismounts  his  lens  and  retouches  it,  be  sepa- 
rates the  component  parts,  and  applies  his  local  correction  to  each  of 
the  four  surfaces.  These  will  tend  to  fall  back  to  the  priiuitlve  figun^ 
bot,  while  the  elasticity  of  the  tools  and  the  lens  together  suffice  to  pre- 
vent a  veiy  rapid  change,  under  Mr.  CUirk's  skilful  and  delicate  hand- 
ling he  allowt  for  and  gnaids  against  this  bj  a  slight  excess  of  local 
working.  It  is,  therelbrey  to  this  niee,  artistie  handling  that  our  asso- 
ciate's lenses  owe,  in  no  small  degree,  their  pre-eminence. 

The  jostificatioii  of  the  Academ/s  award  is  fbond  in  the  importance 
and  the  orsginalitj  of  this  method' of  local  correction. 

Its  importance  is  assnred  and  measured  by  the  fact  that  by  it  a  lens 
of  18  to  20  or  even  24  inches*  aperture  is  as  manageable  under  con- 
struction now,  as9tol2orl5  inch  lenses  lately  were  without  it 
^rougjfa  this  invention  and  the  consummate  skill  by  which  it  is  turned 
to  account,  supremacy  in  this  high  art,  which  lingered  long  in  London . 
under  the  inflaenee  of  the  DoUands,  and  then  deserted  its  ancient  home 
for  Munich,  has  now  confessedly  taken  up  its  abode  with  us  in  Mr. 
Clark's  unpretending  but  most  efficient  establishment  at  Cambridge. 

The  originality  of  the  invention  will  hardly  be  questioned  when  it  is 
known  that  Foucuult,  as  recently  a&  1858,  tried  something  of  the  same 
kind  on  the  single  surface  of  a  reflector,  with  fine  results,  and  then  sug- 
gested its  application  to  lenses,  in  honest  ignorance  that  this  was  what 
Mr.  Clark  had  been  doing  for  ten  years,  and  in  the  most  delicate  and 
refined  way. 

In  the  adminij9tralion  of  Count  Rumford's  trust,  the  Academy  could 
take  notice  only  of  such  work  m  comes  within  its  specific  terms,  and 
could  adjudge  his  premium  solely  in  regard  to  the  absolute  merit  of 
some  particular  invention.   It  could  take  no  account  of  the  difficulties 


Digitized  by  Google 


246         p&ooKfiDiNas  of  ins  amebican  acadsmt 


•ad  disadvantages  under  wiiidi  Mr.  Ckek  bai  ttraggled  on,— without 
earlj  scientific  training,  tritlunit  accew  to  anj  of  the  gathered  experi- 
ence  which  is  handed  down  in  optical  workshops,  without  having  seen 
before  any,  even  the  commonest,  process  which  he  hnd  to  execute,  with 
little  means  ot  knowing  what  had  already  been  done,  much  loss  how 
it  liaU  been  done,  without  even  encouragement  uiiiil  alier  success 
achieved  made  encouragement  superfluous,  earning  by  daily  toil  in  one 
fine  art  the  means  and  opportunity  of  developing  his  geni  us  in  nn  e(|ual- 
ly  refined  and  to  us  more  important  one,  —  we  must  allow  that  wliero 
moderate  success  were  highly  praiseworthy,  the  ex([uisite  and  unprece- 
dented results  which  our  associate  has  reached  are  worthy  of  double 
honor. 

Nor  could  the  Academy  in  its  award  take  cognizance  oi  the  well- 
known  fact  that  Mr.  Clark's  skill  and  success,  not  to  say  genius,  in 
using  his  telescope  are  rivalled  only  by  that  displayed  in  perfecting  it. 
Tet  this  might  fairly  have  been  introduced  as  testimony.  For  the 
prompt  and  brilliant  discovery  of  the  before  invisible  oompuiion  of 
Sirinsy  and  the  detecUon  of  more  than  a  score  of  new  double  stars  in  * 
the  quarter  of  the  heavens  which  had  been  most  diligently  searched  fi>r 
them,  especially  tliat  most  delicate  of  observations  in  discovering  the 
oompanion  of  v  Hercalis,  having  been  made  by  oor  assodate  with  his 
own  glasses,  and  mostly  in  testing  their  power,  —  these  should  be  re- 
ceived as  direct  witnesses  to  the  importance  of  his  inventions,  showing, 
as  an  experienced  astnuiomer  has  remarked,  that  objects  of  great  dif- 
ficulty and  deUcaey  may  be  detected  with  pery  perfui  tdueepm  of 
smaller  eixe,  whidi  have  escaped  the  most  diligent  scrutiny  with  fiv 
larger  instruments  " ;  showing'  also»  perhaps,  as'  the  same  astronomer 
sngg^ts,  in  reference  to  stars  which,  after  withstanding  the  Pnlkova 
llfkcen-inch  reftactor,  Mr.  Cbrh  proved  Co  be  double  with  his  object- 
glass  of  only  half  that  diameter,  **  that  his  eye  as  well  as  his  telescope 
must  possess  an  extraocdinaiy  power  of  definition.''  • 

It  is  a  satisfaction  to  know  that,  in  an  art  where  genius  is  so  rare,  it  is 
sometimes  hereditary ;  that,  in  this  instance,  the  sons  are  the  compeers 
of  the  fiither ;  so  that,  where  mudi  has  already  been  secured,  still  more 
may  be  expected.  So  that  now,  as  the  Academy  consigns  these  medals 
to  your  hands,  Mr.  Clark,  it  gives  with  them  not  only  the  heartiest  con- 
gratulations, but  .also  the  wish  and  hoj)e  of  your  as.-embled  ai^sociutes 
that  you  may  long  enjoy  the  honors  you  have  worthily  won  ;  that  you 
may  add  to  them  many  other  triumphs  of  skill ;  tliat  you  and  your 
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m  with  you,  and  is  fha  ocnine  of  nilitre  afiar  yen,  maj  prolong  and 
anlianoe  the  vapotatioB  of  the  ortabKshment  at  Oambridgeport,  lo  that 
in  future  Tears  it  maj  eootribote  largely,  as  it  now  does,  to  the  honor 
of  the  oouatry  and  the  adTaocement  of  astronomical  research. 

Mr.  Clark  responded  in  the  following  remarks :  — 

f  Mii.  riillilDKNT  AXD   GkNTLKMEN  OF  THE  ACADKMY  :  

I  know  not  how  I  can  better  expre^^  my  gratitude  for  these  honors, 
than  by  jjiving  some  brief  account  of  the  naanuer  in  winch  my  efforts 
as  a  w  orkinii^  optician  were  commenced  and  have  b^en  carried  on. 

Up  Lo  1844,  and  when  more  than  forty  year.«»  ot  age,  I  had  never 
witne«<ied  or  atttinpted  the  grimiincr  of  a  Ions  of  anv  <lpsr>.n[)tion.  Mj 
elder  son,  George  B.  Clark,  then  ayoutJi  of  Mcventr*  d  n  in.:  a  scliool 
vacation,  sought  amnsement  in  casting:'  ami  grinding  sinull  reiiectr^rs  for 
telescopes  ;  nnd  without  any  thouglit  or  design  beyond  assisting  bim  to 
find  interest  and  instructjon  in  his  pastime,  I  joined  him. 

After  working,  and  talking  with  astronomical  friends,  and  consulting 
booksi  ontil  we  found  that  reflectors,  even  when  wrought  with  utmost 
skill,  were  little  sought  for,  I  proposed  to  the  youth  to  tiy  a  refractor ; 
but  he  objected  by  saying,  **  The  books  represent  it  as  a  Teiy  difficult 
^  thing." 

Materials  were  however  procored,  and  the  attempt  made,  with  soch 
resnlts  as  to  induce  a  repetition,  and  finally  another,  ontil  it  became  a 
settled  oecnpatioa  for  as  both.  Tims  it  began,  as  hoys*  play,  and  so 
fiur  as  my  own  spirits  and  feelings  have  been  affected  by  it,  it  has  been 
boys'  play  all  thronglu  So  I  cannot  appeal  to  your  sympathies  by  any 
gloomy  tale  of  disappointment  or  i»iTatlon. 

Hope  and  eooiage  have  been  wdl  sustained,  and  thongh  my  circum- 
stances were  soch  that  I  oouid  not  go  far,  nnless  porehasen  Ibr  my 
lenses  eonld  be  found,  I  waa  fortunate^  soon  able  to  give  them  a  char- 
acter which  inspred  their  sale^ 

There  exists  among  the  doaUe  stars  snch  a  variety,  in  distances  and 
magnitudes,  that  tests  fxr  the  excellence  of  telescopes  of  diflerent 
mensions  are  always  at  hand ;  and  through  them  the  value  of  a  glass 
can  be  made  known,  pretty  accurately,  to  a  distant  correspondent,  who 
has  had  experience,  and  is  well  versed'io  audi  matters. 
I  The  evidence  must,  of  course,  have  more  wdght  if  the  stars  selected 

had  never  found  a  place  in  Struve's  or  any  other  catalogues,  and  were 
of  a  character  making  very  sharp  defining  neceasary  to  exhibiL  Uicm. 
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It  WM  in  thit  way  tbe  attontioii  of  the  Ber.  W.  R  Dawes  of  Eng- 
land was  fbnt  callod  to  my  seemingly  incipieDt,  obscoxe,  and  hmnble 
labors.  I  have  ainee  sold  him  Ikn  object-glasses^  of  from  seven  and  a 
qnarter  to  eight  and  a  quarter  indies'  aperturoi  and  his  published  re- 
ports upon  their  qualities  have  brought  orders  enough,  for  a  number  of 
years  past,  to  secure  for  me,  in  making  proficiency,  the  fiiU  benefit 
of  an  abundant  practice. 

Tlic  need  of  syrapatliy  and  co-operation  from  those  nearer  home, 
which  was  sometimes  })ressing  at  the  outset,  was  thua,  through  the  in- 
fluence of  Mr.  Dawes,  greatly  jilleviattd. 

I  never  suffered  from  the  lack  of  good  wishes,  but  a  lack  of  confi- 
dence in  my  ability  to  prosecute  such  au  art  to  successful  results  pre- 
vailed for  a  time  among  those  who  had  knowledge  of  my  antecedents. 

In  April,  1860,  an  oi  ler  <  ame  from  the  University  of  Mississippi  for 
an  object-glass  of  unusual  dimensions.  In  undertakm^^  this  it  became 
necessary  for  me  to  remove  to  som*  more  commodious  place  than  the 
one  I  had  previously  occupied.  In  the  same  month  a  site  was  select- 
ed, and  dwellings  and  a  workshop  erected  in  the  course  of  the  ensuing 
summer.  The  material  was  ordered  from  Chance  &  Co.  oS  Birming- 
ham, and  preparations  made  for  the  work. 

This  lens  was  completed  in  the  autumn  of  1862,  when  all  communi- 
cation with  Mississippi  was  cut  o£  Fortunately  they  had  paid  noth- 
ing upon  it,  and  I  felt  at  liberty  to  put  it  in  the  market 

George  P.  Bond  manifested  much  interest  in  it,  visiting  me  repeat- 
edly while  my  rough  proving  tobe  was  in  sudi  a  poeition  that  he  could 
deliberately  examine  the  great  nebula  in  Orion  through  it;  and  he 
placed  his  opinion  of  it  on  record,  at  the  next  meeting  of  the  vintmg 
committee^  by  recommending  its  purchase  lor  the  Cambridge  Obeerva- 
tory,  and  measures  were  soon  on  foot  for  raising  the  money*  When 
the  sum  of  $  4,500  had  been  reached,  and  my  expectations  were  oentred 
In  thai  direction,  I  was  suddenly  and  most  unexpectedly  called  upon  by 
a  purchaser  from  Chicago^  with  a  tender  of  the  full  price  I  was  to  have 
received  firom  Mississippi.  With  the  assistance  of  my  aons  I  have 
Btnoe  made  a  mounting  for  it,  and  put  the  instrument  up  at  the  Chicago 
Observatory,  where  Prolbssor  SaflTord  has  it  in  chaige. 

It  was  with  this  glass  that  my  younger  son,  Alvan  G.  Oark,  ^scov- 
ered  the  companion  of  Sinus,  on  the  first  occasion  of  its  being  looked 
for,  and  before  the  star  had  been  in  the  field  three  seconds.  Through 
thiti  business  I  have  been  made  acquainted  with  mxuiy  ol  the  greul  aud 
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important  facta  in  astronomy,  and  the  laws  of  light  and  vision,  branches 
wonderfully  calculated  to  arrest  and  occiij^y  tin  attention,  in  certain 
stages  of  mental  development,  especially  when  luith  in  the  universality 
of  God\s  providonce  goes  with  them. 

The  respect  nnd  companionship,  in  n  dfjiree  I  Tu  vf  r  could  have  an- 
ticipated, of  those  who  dwell  by  the  fuuiitiiins  ot  knowledge,  have 
cheered  me ;  men  whose  virtues  and  nrr  omplishments  I  can  never 
think  to  emulate,  and  whose  euvj,  if  they  had  any,  could  not  descend 
upon  me. 

Mr.  President,  I  have  said  nothing  of  methods.  When  firet  ques- 
tioned by  the  Rumford  Committee  as  to  what  was  original  in  my  mode 
of  working,  I  proposed  that  they  should  viak  my  shop,  where  I  could 
show  and  explain  to  them  the  course  pur>ned,  and  they  might  judgo 
for  themselves  of  the  value  or  original!^  of  any  part  of  it.  They  have 
done  BO ;  and  I  accept  their  deotsion,  trustmg  the  egotism  displayed  in 
this  little  history  of  achievementa  may  be  ezcosed. 

Ton  will  not  fail  to  percdye,  that,  after  so  many  yean  of  hopeful, 
cheeiibl,  and  patient  toil,  mingled  irith  no  ordinary  share  of  painstak- 
ings a  hi^  appiedatioii  on  the  part  of  the  recipient  most  fi>Uow  this 
award,  as  naturally  aa  ligjlil  comes  with  the  ridng  of  ihe  son* 


FItc  huuilred  and  elghtleUk  Meeting. 

March  12, 1867. — Abjoubned  Statuib  MBBiaia. 

The  President  in  the  chair. 

The  President  called  tlic  attention  of  the  Academy  to  the 
necessity  of  some  action  for  the  accommodation  of  the  Academy, 
and  proposed  that  a  committeo  be  appointed  to  consider  this 
subject. 

On  the  motion  ot  ProfesBor  Bogers,  it  was  yoted,  that  a 
committee  of  three  be  appointed,  and  on  the  nomination  of 
the  Frendent,  Colonel  Lyman,  Mr.  G.  M.  Warren,  and  Pro- 
fessor G.  W.  Eliot  were  chosen. 

On  the  motion  of  Dr.  Clark,  this  committee  were  instruct- 
ed to  inquire  concerning  the  co-operation  of  other  societies 
in  providing  a  building  for  their  common  accommodation. 

The  following  paper  was  presen^d. 

¥0L.  YII.  82 
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On  an  Improvement  in  Boole's  Calculus  of  Logic,   By  C.  S. 

Peibce. 

The  principal  nse  of  Boole's  Galeulas  of  Logic  liet  Id  its  appltca- 
lioD  to  problems  oonoeniing  probability.  It  ooosistSy'  esBeatiaUjr,  in  a 
system  of  signs  to  denote  the  logical  relations  of  classes.  The  data  of 
any  problem  may  be  expressed  by  means  of  these  signs,  if  the  letteis 
of  the  alphabet  are  allowed  to  stand  for  .the  clasaes  themselves.  '  From 
snch  expressions,  by  means  of  certain  rales  for  translbrmation,  ex« 
pressions  can  be  obtained  for  the  classes  (of  events  or  things)  whose 
frequency  is  sought  in  terms  of-  those  whose  frequency  is  known. 
Lastly,  if  certain  relations  ar6  known  between  the  logical  relations  and 
arithmetical  opiiatioiif,  these  expressions  for  events  can  be  converted 
into  expressions  lor  Llieir  probability. 

It  i:;  proposed,  first,  to  exhibit  Boole's  system  in  a  modified  form, 
and  fiecond,  to  examine  the  difiereace  between  this  form  and  that 
given  by  Boole  himself. 

Let  the  letters  of  the  alphahet  denote  classes  whether  of  things  or 
of  occurrences.  It  is  obvious  that  an  event  may  either  be  '=iri[!tjlar, 
as  "this  sunrise,"  or  general,  as  "all  sunrises."  Let  the  siLrn  of 
equality  Avith  a  comma  beneath  it  express  numerical  identity.  Thus 
a  =  6  is  to  mean  that  a  and  6  denote  the  same  class, — the  same 
collection  of  individuals. 

Let  a  -\r  b  denote  all  the  individuals  contained  under  a  and  h  togeth- 
er. The  operation  here  performed  will  diflfer  from  arithmetical  addition 
in  two  respects:  1st,  that  it  has  reference  to  identity,  not  to  equality; 
and  2d|  that  what  is  common  to  a  and  h  is  not  taken  into  account  twice 
6ver,  as  it  would  be  in  arithmetic  The  first  of  these  differences,  how- 
ever,  amounts  to  nothings  inasmuch  as  the  sign  of  identity  would  indi- 
cate the  distinction  in  which  it  is  founded;  and  ibetefore  we  may 
say  that 

(1.)  IfNoais^        Q-\rh::pa  +  h 

It  is  plain  that 

(2.)  o-|r0^a 

and  also,  that  the  process  denoted  by  -|r,  and  which  I  sliall  call  the 
process  of  logical  acUUtioHf  is  both  commutative  and  associative* 
That  is  to  say 

(S.)  a-\rh=pb  +  a 
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and 

(4)  («-|-i)-|-c=Fa-lr(6Hrfl). 

. '  Let  a ,  h  denote  the  individnala  contained  at  once  nnder  the  dbunea 
a  and  6;  those  of  whidi  a  and  h  are  the  eomoioa  species.  If  (i  and  5 
were  independent  events^  a, &  would  denote  the  eyent  whose  proha- 
bilitj  is  the  product  of  the  probabilities  of  each.  On  the  strength  of 
this  analogy,  (to  speak  of  no  other,)  the  operation  indicated  by  the 
comma  may  be  called  logical  multiplication.  It  is  plain  that 

(5.)  a,a^a. 

Logical  mpltiplication  is  evidently  a.  commntalive  and  fawciative 
process.  Thatis^ 

(6.)  atb=pbfa 

(7.)  (a,0),0=5a,((,e). 

Logical  addition  and  logical  muitiplicatiou  arc  doubly  distributiT^ 
so  that 

(8.)  •  (a<4r6)»<:7a»c-|r6»e 

and 

(9.)  a,6  +  c=F(a  +  c),(6  +  c). 

Proof.  Leta:7=a'4'^  +  j^  +  <* 

hlSpV  +X  +  Z+0 

'  where  any  of  these  letters  may  vanish.  These  formulrc  compre- 
hend every  po&sibie  relation  of  a ,  &  and  c ;  and  it  tbiluws  from  them, 
that 

But 

o><^^y  +  <>  6,c==«  +  o  o,c-|r*,c^y +  «  +  o  •'•(8). 
So 

Bat 

(a-^rc),{b-ire)zpc'+x+3f  +  z  +  o  .-.(9). 
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Let  -1-  be  the  sign  of  logical  nbtiMtion ;  so  defined  that 

(10.)  Uh-irx^a  xs^a-rk 

Here  it  will  be  observed  tbat  x  ig  not  completelj  determinate.  It 
may  vary  from  a  to  a  with  h  taken  awaj.  This  minimum  may  be 
denoted  by  a  —  iw  It  is  also  to  be  observed  that  if  the  sphere  of  b 
reaches  at  all  beyond  a,  the  expression  a  -7-  6  is  unintcrpretable.  If 
then  we  denott;  the  contradictory  negative  of  a  class  by  the  letter 
which  denotes  the  class  itself,  with  a  line  above  it,*  if  wo  denote  by  v 
a  wholly  indeterminate  class,  and  if  we  allow  £0  -7-  IJ  to  be  a  wholly 
uiinterpretable  symbol,  we  have 

(11.)  a  T  h=p9^a,b  +  9,l+[p-rl2f^f^ 

which  is  uninterpretable  miless 

If  we  define  zero  by  the  following  identitieSi  in  which  x  may  be  any 
class  whatever, 

(12.)  Ospw  T  x^x^x 

then,  zero  denotes  the  class  which  does  not  go  beyond  any  class,  tbat 
is  nothing  or  nonentity. 

Let  a ;  i  be  read  a  lexically  divided  by  6,  and  be  defined  by  the 
condition  that 

(13.)  K^iXz^a  x^a',h 

»  ia  not  fuUy  detennined  by  diis  oondition.  It  will  vaiy  from  a 
to  a  -f-  6  and  will  be  unintefpretable  if  o  ie  not  wholly  contained 
under  h  Henoe»  allowing  [1  j  0]  to  be  aome  nnintevpietable  8ymboI» 

(14.)  o;3==a,6  +  »,fi,64-[ljO]o,i 

which  IB  uninterpretable  unless 

Unity  may  be  (k fined  by  the  following  identities  in  which  x  may  be 
any  class  whatever. 

(15.)  X^Kixzpxix, 

Then  unitjf  denotes  the  class  of  which  any  class  is  a  part ;  that  is, 
what  %$  or  en*. 

a  80  that^  for  ezaaplef  a  d«DotM  ao(«. 
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It  Is  plain  tluit  if  fur  the  mmmi  we  eDov  athio  teote  tlie  mazi- 
mum  Tahie  of  aih,  tlieii 

(16.)  x^l^x==0:x. 
So  that 

(17.)  x,{l  —  x)spO  x-\rOtx^l. 

Tb»  rnleB  fbr  tlie  tvemfommtioii  of  expreseaona  Involving  logical 
flabtXHCtion  and  divinmi  would  be  werf  complicated.  The  following 
method  is,  therefore,  resorted  to. 

It  is  plain  that  any  operations  consisting  solely  of  logical  addition 
and  multiplication,  beiiig  performed  upon  iaterpieiable  symbols,  can 
result  in  nothing  uninterpretable.  Hence,  if  ^  -|-  X  a:  signifies  such 
an  operation  performed  upon  symbols  ot  which  x  is  one,  we  have 

»  +  X  ac  =3r  «f «  +  *i  (1  —  «) 

where  a  and  b  are  interpretable. 

It  is  plain,  also,  that  all  four  operations  beinfr  perfonnctl  in  any 
tvay  upon  any  eymbols,  will,  in  general,  give  a  n  sdk  of  vvlii*  ti  on© 
term  is  interpretable  and  another  not;  although  either  of  these  terms 
may  disappear.   We  have  then 

^xspi,x+J,(l^x), 

We  have  seen  that  if  either  of  these  coelFicients  i  anfl  /  is  unin- 
terpretable, the  other  factor  of  the  same  term  is  equal  to  nothing,  or 
else  the  whole  expressicm  is  uninterpretable.  But 

Henoe 

(18.)  =F »  (I) f «  +    (0), (1  —  «) 

9 (a:and^;  =p(p(l       l),a;,y +  9  (1  andO) ,ar^  +  9  (Oand  l),x,y 
-f-  9  (0  and  0)  ,  X ,  y. 

(IS*.)  f»a?=F  (9  (1)  +  »),(v  (0)  +  X) 

9  (x  and  t/)  ==  (<p  (1  and  1)      ^  4"  ^)  >  (<P  (1  +  5  -|r  y)  » 

(tp  (0  and  1)  4r  X  -fr  ^) ,  (y  (0  and  0)  -|r  X  -|r  J/)- 

Devebping  by  (18)  x  -r    we  lutve, 
«-vy=^(l  -r  l),«,y+(l  i-0),«,^+(Ot-  l),5,y+(0-r0),5,^.  ^ 
So  that,  by  (11), 

(19.)    (1t-1)=5=i;    1-7-0:^1   0-r  1:55[0 -r  1]  0-0=^0. 
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Developing  x ;  jf  in  the  Mune  way;  we  have  *. 

ar;y  =T=  l;l,a:,y  +  l;0,z,^-|-  0;1 +  0  jO,x,^. 
So  that,  by  (14), 

(20.)  1$07[1$0]      0;1sfO  0;Ospv. 

Boole  gives  (20),  but  not  (19). 

■ 

In  MilTing  identities  we  most  femember  that 


(21.)  (a-\rb)^bz==a 

(22.)  («-r  *)+*:,=  «• 

Ftom  o  *r  i  the  valae  of  ft  cannot  be  obtained. 
(28.)  {a,b)'*-b;^a 
(24.)  a;bfb=pa. 


From  a ;  &  the  valae  of  b  cannot  be  detennined. 

Given  the  identity  ^xspO. 
Bequired  to  eliminate  x, 

y(l)s5=»,v(l)  +  a-«),9(l) 

<p(0)===x,<p(0)  +  (l-x),9(0). 

Xiogicallj  multiplying  these  identities,  we  get 

9  (1 )  ,  y  (0)  =  ar ,  ,p  (1)  ,    (0)  +  (1  —  ar)  ,    (1)  ,  9  (0), 
For  two  tenns  disappear  because  of  (17). 
Bot  we  have,  by  (18), 

9  (l),a:4-9(0),(l— x):^ya;:^0. 
Multiplying  logically  by  a;  we  get 

and  by  (1  —  sr)  we  get 

9(0),(l-x)=^=0. 
Sttbatitating  these  valnes  aboTe»  we  have 

(25.)  9  (I)  » 9  (^)  =F  0  when  <pz=pO, 

*  aib,cmxut  always  be  taken  as  (a;b),c,  not  as  a ,{6, c). 
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Given  9  a?  =f:  1. 

Required  to  eUminate  x. 
Lei  ^'xr^  1  — '  9sr  0 

9'  (1)  ,  9'  (0)  =F  (1  -  9  (1))  ,  (1  -  9  (0))  =F  0 

1- (1-9(1)), (1-9(0))  ^1. 

Now,  developing  as  in  (18),  onlj  in  reference  to  9  (1)  and  9  (0) 
instead  of  to  «  and  ^, 

1  -  (1  -  9  (1)) ,  (1  -  9  (0))  ^  9  (1 ) ,  CP  (0)  +  <p  0  )  ,  (I  -  9  (0)) 
Bnl  hy  (IS)  we  have  abo^ 

9a)+9(0)=F90),9(0)  +  9(l),(l-9(0))+9(0), (1-9(1)). 
So  that 

(26.)  9  (1)  -fr  9  (0)  =T=  1  when  9  » 1. 

Boole  gives  (25),  bu^'not  (26). 

We  pass  now  firom  the  consideration  of  titnHiiei  to  that  of  eqwh 
Horn, 

Let  evex7  expression  for  a  dass  have  a  second  meanbg,  which  ia 
its  meaning  ia  an  equation.  Namely,  let  It  denote  the  proportion  of 
individuals  of  that  dass  to  be  found  among  all  the  individuals  ex* 
amined  in  the  long  ran. 

Then  we  Lave 
(27.)  Ifa=p6         a  =  ft 

(28.)  a  +  5=(ii-|rft)  +  (a,«). 

Let  denote  the  frequency  of  b's  among  the  a's.  1  li'  n  considered 
as  a  cluss,  if  a  and  b  are  eveutB  b^  denotes  tlie  liict  that  if  a  happens  b 
happens. 

(29.)  a6.=:a,2w 

It  will  be  conTenient  to  set  down  some  obvious  and  fundamental 

propertiea  of  the  function  \. 

(30.)  ab^  =  ba^ 

^  (81.)  9     and  O  =  (9  (h  and  c))« 

(32.)  (1  -  6).  =  1  _  b. 
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(34.)  a,  =  I  _!:=:£  8^.^ 

(85.)  (,«).=  (v(l))^ 

The  applicatioa  of  the  STStem  to  prolMbilides  nui]r  best  be  ex- 
hibited in  a  hw  simple  examples,  some  of  wliich  I  sbaQ  select  ftom 
Boole's  work,  ia  ovder  tbat  the  solatioDB  here  given  maj  be  compared 
with  his. 

JSxam^  1.    Given  the  proportion  of  days  upon  which  it  j^ails^  and 
the  proportion  of  days  upon  which  it  thonders.   Bequired  the  propor-  * 
tion  of  days  upon  wliioh  it  does  both. 

Lei  1  =  days, 

p  ^  days  when  it  hails, 

q  =^  days  when  it  thunders^  ^ 

r     days  when  it  hails  and  thnnders* 

Then  by  (29),  r;=pp,q^p^^  gp^ 

Ansioer.  The  required  pioponion  ia  an  unknown  fraction  of  the 
least  of  the  two  proportions  given. 

By  p  might  have  been  denoted  the  probability  of  th  '  major,  and  bj 
q  that  of  the  minor  premii^e  of  a  hypothetical  syllogism  of  the  following 
form :  — 

If  a  noMS  ts  haardf  an  $a^pllMim  atwojft  taku  piae$; 
Jfa  match  it  n^pplUdtoa  haml  of  gumpoiodtr^  a  neite  it  htard; 
•    J^a  mofeA  if  t^ppUtd  0  a  kml  of  ffunpowdttt  an  taphtitn 
abffoj^  lotst  ptae$» 

In  this  case,  the  value  given  for  r  would  have  represented  the  proba- 
bility <^  the  conclusion.  Now  Boole  (p.  284)  solves  this  problem  by 
his  unmodified  method,  and  obtains  the  following  answer:— 

r=pq  +  a(t-^g) 

where  a  is  an  arbitnuy  constant.  Here,  if  ^  =  1  and  |>  =  0,  r  =  0. 
That  is,  his  answer  implies  that  if  the  m^jor  premise  be  iidse  and  the 
minor  be  true,  the  oondusion  must  be  fitbe.  That  this  is  not  really  so 
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is  shown  bj  the  above  example.  Boole  (p.  280)  is  forced  to  the 
conclusion  that  **  propositions  which,  when  true,  are  equivalent,  are 
not  necessarily  oqnivalfiit  when  rejranleJ  only  as  probable."  Tliis  is 
absurd,  because  probability  belongs  to  the  events  denoted,  and  not  to 
forms  of  expression.  The  probability  of  aa  event  is  not  altered  bj 
translation  from  one  language  to  another. 

Boole,  in  fact,  puts  the  problem  into  equations  wrongly  (an  error 
which  it  is  the  chief  purpose  of  a  calculoa  logie  to  pieTeDt),  and 
proceeds  as  if  the  problem  were  as  follows:^ 

It  being  known  what  would  be  the  probability  of  Y,  if  X  were  to 
happen,  and  what  would  be  the  proltability  of  Z,  if  1^  were  to  happen; 
what  would  be  the  probability  of     if  X  were  to  happen? 

Bnt  even  this  problem  has  been  wrongly  8<dTed  by  him.  For, 
aceordiiig  to  his  stdutioD,  where 

jps:^       qzsZr  rzssZg, 

r  most  be  at  least  as  large  as  the  produet  of  jp  and  q.  But  if  JT  be 
the  event  that  a  certain  man  is  a  negro,  Tib»  event  that  he  is  bom 
in  Massachasetts,  and  Zthe  event  that  he  is  a  white  man,  then  ndther 
p  nor  q  is  zero,  and  yet  r  vanishes. 

This  problem  may  be  rightly  solved  as  follows :  — 

^  7     7  Jl,  Z 
]^     Zf     Xf  z. 
Then,  r' =F 

Developing  these  expressions  by  (18)  we  have 
The  comparison  of  these  two  identities  shows  that 
VOL.  VII.  88 
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Now  J^^^^f  —  f^.^^^  —  q'.pf 

And  ?  =r=i^  —K.    =F  — 

P'*9'=F9'  —  9'vP'  ^P'  —p'kfQ' 

^-r-p^-r  — 

«'-7-/'*->  j— y;i 

And  wc  haTO 

=|,+  K(i-,)-(x+r)(i-,-i»(i->)) 

=  .  +  K(-^>>)  -  (1  +  D  (-J>  -  c  (i  -  ,)) 
=»  +      ~/^)  -  (1  +  O  (»  — 0  I  p) 

Jbt  2.   (See  Boole,  p.  276.)   Given  rtoAqi  to  find |p. 

I>^r;9=pr-|-i;,  (1  becaoee |)  is  interpretable. 

-<<n«.  The  icquirod  proportion  lies  somewhere  between  the  pro- 
portion of  days  upon  whirh  it  both  hails  and  thunders,  and  that  added 
U>  one  minus  the  proporuoa  of  dajs  when  it  thunders. 

Mx,  8.  (See  Boole^  p.  279«)  Giyen,  oot  of  the  nnmber  of  qneations 
put  to  two  witnessesy  and  answered  bj  yei  or  no,  tlie  proportion  that 
each  answers  tmlj,  and  the  proportion  of  those  their  answers  to  which 
disagree.  Required,  out  of  those  wherein  thej  agree,  tlie  proportion 
they  answer  tniljr  and  the  proportion  thej  answer  falsely. 
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Let  1  sp  the  questions  put  to  both  witnesses, 
p  ^  thoee  which  (he  first  inswen  truly, 
q  =  thoee  which  the  seoood  answeni  truly, 
r  SF  tluwe  wherein  thej  disagree, 
w  sfs  thoee  whidi  both  answer  truly, 
tD'i^  those  which  both  answer  falsely. 
wz^p^q      w*==p,g      r=p'\rg  —  w=p^q^^, 

Now  by  (28.) 

SnbeCitudng  and  transpodng, 

2wz=zp-\-q  —  r      2w'  =  2 — p  —  q  —  r. 

Now  tTj.,  =  — but    ,  (1  —  r)  ^  tcr. 

=  ^^Y^^       but  IP',  (X  —  r)  =  «K 

.•»a-n—  2(l-r)   2(1 -r)  * 

The  differenoes  of  Boole's  system,  as  given  by  hunaelf,  from  the 
modifieation  of  it  given  here,  are  three* 

1st.  Boole  does  not  make  use  of  the  operations  here  termed  logical 
addition  and  snbtraetion.  The  advantages  obtained  by  the  introdoo- 
tion  of  them  are  three,  via.  they  give  onity  to  the  system;  tiiey 
greatly  abbreviate  the  labor  of  working  with  it;  and  they  enable  ns 
to  express  partieub^  propositions.  This  last  point  requires  iUnstm- 
tion.  Let  j  be  a  dass  only  determined  to  be  sudi  that  only  some  one 
individual  of  the  class  a  comes  under  it>  Then  a  -r-  t ,  a  is  the  ex- 
pression for  some  a.    Boole  cannot  properly  express  some  a. 

2d.  IJoole  uses  tlic  orditiarj  sijs^n  of  multiplication  for  logical 
inukiplicaf ion.  This  debars!  him  from  converting  every  lotrioal  iden- 
tity into  an  eciuality  of  prohabihue:*.  Before  the  transfoinuuton  can 
be  made  the  equation  has  to  be  brought  into  a  particular  form,  and 
much  labor  is  wasted  in  bringing  it  to  that  form. 

3d*    Boole  has  no  such  function  as       This  involves  him  in  two 
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difficulties.  When  the  probability  of  such  a  function  ia  required,  he 
can  only  obtain  it  by  a  departure  from  the  strictness  of  his  system. 
And  on  account  of  the  absence  of  that  symbol,  he  is  led  to  declare 
that,  \vithout  adopting  the  principle  that  s^iuiple,  unconditioned  events 
wiiosc  prol)abiliiies  are  given  are  independent,  a  calculus  ot  logic 
applicable  to  probabilities  would  be  impossible. 

The  question  as  to  the  adoption  of  this  priiu  !|>le  is  certainly  not  ono 
of  words  merely.  The  manner  in  which  it  is  answered,  however, 
partly  determines  the  scn.^e  in  which  the  term  *' probability  "  is  taken. 

In  the  propriety  of  language,  the  probability  of  a  fact  either  is,  or 
solely  depends  upon,  the  strength  of  the  argument  in  its  favor,  Bop- 
posing  all  relevant  relations  of  all  known  facts  to  constitute  that  arga- 
ment.  Now,  tbe  Btrength  of  an  argument  is  only  the  freqneney  with 
which  MtcA  an  argument  will  yield  a  true  conclusion  when  its  premisefl 
are  tme.  Hence  probability  depends  solely  upon  the  relative  fre- 
quency cf  a  speeific  event  (namely,  that  a  certain  kind  of  argument 
yields  a  true  conclusion  from  tnte  premises)  to  a  generic  event 
(namely,  that  that  kind  of  aigument  oceurs  with  true  premises). 
Thus,  when  an  oidinaiy  man  says  that  it  is  highly  probable  that  it 
win  rain,  he  has  reference  to  certain  indications  of  rain,— that  is,  to 
a  certain  kind  of  argument  that  it  will  rain,  —  and  means  to  say  that 
there  is  an  argument  that  it  will  rain,  which  is  of  a  kind  of  which  but  a 
small  proportion  &iL  **  Probability,"  in  tbe  untechnical  sense,  b  there- 
fore a  vague  word,  inasmuch  as  it  does  not  indicate  what  one,  of  the 
numerous  subordinated  and  oo<OTdinated  genera  to  which  every  argu- 
ment belongs,  is  the  one  the  relaUve  frequency  of  the  truth  of  whidi 
is  expressed.  It  is  usually  the  case,  that  there  is  a  tacit  understand- 
ing upon  this  point,  based  perhaps  on  the  notion  of  an  m/Sma  ipedet 
of  argument  But  an  infima  tpeeiei  is  a  mere  fiction  in  logic  And 
very  often  the  reference  is  to  a  very  wide  genus. 

The  sense  in  which  the  term  should  be  made  a  technical  one  is 
that  which  will  best  subserve  the  purposes  of  the  calculus  in  question. 
Now,  the  only  possildo  use  of  a  t  ah  uhaion  of  a  probability  is  security 
in  the  lon«;  run.  But  there  ran  be  no  question  that  an  insuranee 
company,  for  example,  which  iissumed  that  events  were  independent 
without  any  reason  to  think  that  they  really  were  so,  w(}uld  be  sub- 
jected to  grerif  Imzard.  Sujtpose,  says  Mr.  Venn,  that  an  insurance 
ciiuipany  knew  that  nine  tenths  of  the  EuglLshmeu  who  go  to  ^ladeira 
die,  and  that  nine  tenths  of  the  consumptives  who  go  there  get  well. 
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How  fliiotild  tbey  treat  a  consoinptiTe  Englishman?  Hr.  Venn  has 
made  an  error  in  answering  the  question,  but  the  iUostratiott  puts  in  a 
clear  hght  the  advantage  of  eeasing  to  speak  of  probability,  and  of 
qtealuog  only  of  the  relative  frequency  of  this  event  to  that.* 


#  Fire  liuadrcd  aad  «lshtjr-arst  Ja«e|lii|. 

April  9, 1867. — Momthlt  Mebiinq. 

The  rRE.^iL»i:NT  in  the  chair. 

The  foUowmg  paper  was  presented. 

On  the  Natural  Classification  of  Arguments,  By  C.  S.  Peibcb. 

Fast  I.   §  1.  EttenHal  Parti  of  an  ArgummU, 

Tn  this  pnper,  the  term  "argument"  will  denuto  a  bcxly  of  premises 
cuii.-idcied  as  such.  The  term  "  premise "  will  r<^fer  exclusively  to 
sumething  laid  down,  (whether  in  any  eiuluring  and  communicable 
form  of  expresision,  or  only  in  some  imagined  sign,)  and  not  to  any- 
thing only  virtttal/i/  oontaineil  in  what  is  said  or  thought,  and  also  ex- 
clusively to  that  part  of  what  is  laid  down  which  is  (or  is  supposed  to 

#  be)  relevant  to  the  ojndusion. 

Every  inference  involves  the  judgment  that,  if  such  propositions  as 
the  premises  are  avf  true,  then  a  proposition  related  to  them,  as  the 
conclusion  is,  must  be,  or  is  likely  to  be,  true.  The  principle  implied 
in  this  judgment,  respecting  a  genus  of  argument,  is  termed  the  leading 
principle  of  the  aigument. 

A  valid  argument  is  one  whose  leading  principle  is  true. 

In  order  that  an  argument  should  determine  the  necessary  or  prol>a- 
blA  truth  of  its  conclusion,  both. the  premises  and  leading  principle 
•must  be  true. 

I  2.  JUUaions  heiwwn  the  Premun  and  Leading  Prineiple, 

The  leading  princii)le  coiUains,  by  definition,  whatever  is  considered 
requisite  besides  the  premises  to  determine  tlie  necessary  or  probable 
truth  of  the  conclusion.  And  as  it  dues  not  contain  in  itself  the 
subsumption  (tf  anythint^  under  it,  each  prt  ini-e  must,  in  fact,  be 

#  equivalent  to  a  subsumptiun  under  the  leading  priucipie. 

*  See  a  notice,  Venn's  Loyic  oj  Chance,  in  the  Nortli  Auicrtcan  Ueview  for  July, 
1867. 
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The  leading  principle  can  contnln  nothing  irrelevant  <xr  saperfluous. 

No  fact,  not  superfluous,  can  be  omitted  from  the  premises  without 
hvlng  thereby  added  to  the  leading  principle,  and  notluDg  can  be 
eliininiited  from  tbe  leading  principle  except  hj  being  exprened  in 
the  premises.  Matter  may  thus  be  tnuufened  &om  tbe  premises  to 
the  leading  principle^  and  vice  vma. 

There  is  no  aignment  withoot  premises,  vm  Is  there  any  without « 
leading  principle. 

It  can  be  shown  that  there  are  nrgnments  no  part  of  whose  leading 
principle  can  be  transferred  to  the  premises,  and  that  ever j  argument 
can  be  rednced  to  sneh  an  aigument  by  addition  to  its  premises.  For, 
let  the  premises  of  any  argament  be  denoted  by  P,  the  condnsion  bj 
Of  and  the  leading  principle  by  A  Then,  if  the  whole  of  the  leading 
prindple  be  expressed  as  a  premise^  the  argument  will  become 

ZandjP 

But  tiiis  new  «r;^nuTient  must  also  have  ita  leading  principle,  which 
may  be  dcnoLed  by  L'.  Now,  as  L  and  P  f supposing  them  to  be 
true)  contain  all  that  \a  requisite  to  determine  the  probable  or  necessary 
truth  of  C,  they  contiiin  L'.  Thua  L'  raust  be  contained  in  the  lead- 
ing principle,  whether  expressed  in  the  premise  or  not.  Hence  every 
aigument  has,  as  portion  of  its  leading  principle,  a  certain  principle 
which  cannot  be  eliminated  from  its  leading  principle.  Such  a  prind- 
pie  may  be  termed  a  logical  principle. 

An  argument  whose  leading  principle  contains  nothing  which  can 
be  eliminated  is  termed  a  complete,  in  opposition  to  an  inoompfato, 
rhetorical,  or  mukgmmaiie  argument.* 

*  Xcitlicr  of  these  terms  is  quite  satisfactory.  Enthyrnemc  is  usuiilly  detined  oa 
a  syilogiism  Willi  u  premise  sapprcssed*  This  seems  to  determine  Uio  same  sphere 
as  the  definitioa  I  ham  given ;  but  flie  doetrfes  of  a  suppressed  premise  is  objeo- 
tionable.  Tlis  seme  of  a  pnauae  which  is  nid  to  bo  lappceiied  is  olthor  eonTq^ed 
ia  tomo  way,  or  it  it  not.  If  it  is,  ttw  premise  is  not  sappressed  in  any  ieme  whidi 
ooncemt  tlic  logiciaTi ;  if  it  is  not,  it  oeases  to  be  a  premise  altogctlier.  What  I 
mean  by  the  distinction  is  thin.  He  who  is  convinced  that  Sortes  is  mortal  because 
he  is  a  man  (the  latter  belief  not  only  being  the  cause  of  the  former,  but  also  hciiie;' 
felt  to  be  so)  iiLHCSPftrUy  says  to  himself  that  nil  such  ar^^ments  arc  valid.  1  hi.s 
gcniis  of  argument  is  either  clearly  or  obscurely  recognired.  In  liie  former  case, 
the  judgment  anomitl  to  aaothar  piemiN^  bwauiio  the  proporidoo  (for  example), 
"All  veaioniiig  Aom  haauniily  to  mortali^  is  osftain,**  only  sajt  in  other  words 
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iSince  it  can  never  be  requisite  that  a  fact  stated  should  also  be 
impiied  in  order  to  justify  a  conchision,  every  logical  principle  con- 
sidered a.H  a  proposition  will  be  found  to  be  quite  empty.  Considered 
as  regulating  tlie  procedure  of  inference,  it  is  determinate ;  but 
considered  as  expressing  truth,  it  is  nothing.  It  is  on  this  account 
that  tliat  method  of  investigating  logic  which  works  upon  syllotrlstic 
forms  is  preferable  to  that  other,  which  is  too  often  conibundod  with  it, 
which  undertakes  to  enondale  logical  princij^ea. 

$  4.  DteomponHon  ofArgvmenU 

Since  a  statement  is  not  an  argument  for  itself,  no  fact  concluded 
can  be  stated  in  any  one  premise.  Thus  it  is  no  aigument  to  say 
All     is  ^  ;  ergo  Some  A  is  B. 

Tf  one  flict  has  Sttch  a  relation  to  another  that,  if  ftic  former  ib  true, 
the  latter  is  neoessarilj  or  probably  true,  this  relation  constitutes  a 
determinate  fact ;  and  therefore,  since  the  leading  principle  of  a  com- 
plete aigument  iuTolvea  no  matter  of  fiwst,  eveiy  oomplete  argoment 
has  at  least  two  premtses. 

Eveiy  conclusion  may  be  regarded  as  a  statement  substituted  for 
either  of  its  premiseSi  the  substitutioa  being  Justified  by  the  other 
premises.  Nothing  is  relevant  to  the  other  premises,  except  what  is 
requisite  to  justify  this  substitution.  Either,  therefore^  these  other 
premises  will  by  themselves  yield  a  conclusion  which,  taken  as  a  prem- 
ise along  with  the  first  premise^  justifies  the  final  cooclusion;  or  else 
some  part  of  them,  taken  with  the  first  premise,  will  yield  a  coodnsion 

diat  every  man  Is  morta!.  But  if  the  jodgtnent  amoants  merely  to  this,  that  the 
argnment  in  question  lK>longs  to  some  gonu-j  n1!  \m<\t^T  which  are  valid,  t!ien  in  one 
sense  it  docs,  and  in  another  it  does  not,  contain  a  premise.  It  doo*(  in  tdis  sense, 
that  by  an  act  of  attention  such  a  proposition  ma;  l>€  shown  to  have  t>een  Tirtoally 
involved  in  it;  it  doea  not  in  this  tense,  that  the  penon  oiaking  the  judgment  did 
not  <Mteatt|p  ondenutnd  tfaii  premiie  to  be  oontained  in  It.  This  I  express  by  say- 
ing that  this  piopoaitioo  Is  contained  in  die  leading  principle,  bat  b  not  had  deum. 
This  manner  of  stating  the  matter  frees  u«  at  once  from  aU  ptjeholegical  peq)lexi- 
ties ;  and  at  the  immc  time  we  lose  nothing,  since  all  tlut  we  know  of  thonghi  ia  bat 
a  reflccUon  of  what  we  know  of  its  expri  ssion. 

These  vague  arguments  arc  ju^t  t*uch  m  alone  urc  siiitfthle  to  oratory  or  popular 
discourse,  and  they  are  appropriate  to  no  other;  and  ihit$  fact  ju»tilies  the  appello* 
tioDy  *'rhetorieml  aigameDi."    Then  ia  also  aothority  for*'thia  oio  of  the  term, 
t  **  CSom|det»  "  and  *'  bcoinplete  "  aie  s^jectivca  which  I  have  preferred  lo  *'  perfect** 

and  "imperfect,"  as  being  leas  misleading  when  applied  to  alignment  sitboogh  the 
latter  ate  the  bait  wlien  qrUogiam  ia  the  nona  le  be  Umitsd. 
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which,  taken  a>  a  premise  along  wiiL  all  the  others,  will  again  justify 
the  final  cou(  iu-i  on.  In  either  case,  it  follows  that  every  argument 
of  more  tlian  two  promises  can  be  resolved  into  a  series  of  arguments 
of  iwo  premises  each.  This  justiliea  the  distioctioQ  of  timple  aod 
complex  urgumeuls. 

iS*  0/a  Cfmtrai  7ifp$    JSI^hgitHe  Argumenit, 

A  yalid,  complete,  simple  argumeni  will  be  designated  as  a  q/flb^u- 
iie  argument. 

Every  propoudon  may,  la  at  least  ooe  way,  be  pat  into  the  form, 

Sit  Pi 

the  import  of  which  is,  that  the  objects  to  which  S  or  the  total  subject 
applies  have  the  characteristicB  attributed  to  every  object  to  which  P 
or  the  fatal  predieaU  applies. 

Every  tena  has  two  powers  or  BignificationB,  aooording  as  it  is  sub- 
ject or  predicate^  Tbe  former^  which  will  here  be  termed  its  hnadtkf 
comprises  tbe  objects  to  which  it  is  applied;  while  the  Utter,  which 
will  here  be  termed  its  depth,  comprises  the  characters  which  are 
attributed  to  every  one  of  tbe  objects  to  which  it  can  be  applied.  This 
breadth  and  depth  must  not  be  confounded  with  logical  extension  and 
comprehension,  as  these  terms  are  usually  taken. 

Every  substitution  of  one  proposition  for  another  must  consist  In 
the  substitudon  of  term  for  term.  Such  substitution  can  be  justified 
only  80  far  as  the  first  term  represents  what  is  represented  by  the 
second.   Hence  the  only  possible  sobsdtutions  are— 

Ist  The  substitution  for  a  term  fulfilling  the  funetioii  of  a  subject 
of  another  whose  breadth  is  included  in  that  of  the  former ;  and 

2d.  The  substitution  for  a  term  fulfilling  the  function  of  a  predicate 
of  another  whose  depth  is  included  in  that  of  the  former. 

If,  therefore,  in  eitlier  premise  a  term  appear^;  as  subject  which  does 
not  appear  in  the  conclusion  as  subject,  then  the  other  premise  must 
declare  that  the  breadth  of  that  term  includes  the  breadth  of  the  term 
which  replaces  it  in  tbe  conclusion.  ]iut  tliis  is  to  declare  that  every 
object  of  the  latter  term  has  every  character  of  the  former.  The 
eliminated  term,  therefore,  if  it  does  not  fulfil  the  functiun  of  j)redi- 
cate  in  one  premise,  does  so  in  the  other.  But  if  the  eliminated  term 
fulfils  the  function  of  [)rcdicate  in  odo  premise,  the  other  premise 
must  declare  that  its  depth  includes  that  of  the  term  which  replaces 
it  in  the  otmclusion.   Novr,  this  is  to  declare  that  every  character  of 
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tbe  bUAer  term  bdongii  to  every  object  of  the  fyrma*  Henee^  in  the 
other  ]iremise,  it  miut  fiilfil  the  fonctioii  of  a  tatgeet  Henee  the  * 
geoend  foimala  of  all  argnment  mutt  be 

if  is  P 

S  is  P; 

which  is  to  be  miderstood  in  this  sense^— that  the  terms  of  eveiy  syllo- 
gistic ergoment  tolfil  fonetaons  of  sabject  and  predicate  as  here  indi^ 
eated,  hot  not  that  the  argument  cen  be  grammatically  expiessed  in 
this  way. 

Past  II.  $  1.  CfApagogieci  Jbrmt. 

If  C  is  true  when  P  is,  then  P  is  false  when  C  is.  Hence  it  is 
always  possible  to  substitute  for  any  premise  the  denial  of  the  conclu- 
sion, provided  the  denial  of  that  premise  be  at  the  same  time  substitute 
ed  for  the  condnaaon.*  Henocy  oonesponding  to  every  ^Uogistio 
argument  in  the  general  form, 

There  are  two  others : — 

It  is  faLie  that  /S  is  P ;  ilTis  is  Mi  it  is  tkh^e  that    is  Pi 

Bisfidsethat^isif;  It  is  fiOse  that  if  is  P. 

S2.  Of  Chnittiiieiim. 

The  apagogical  forms  make  it  necessary  to  consider  In  what  way 
propositions  deny  one  another. 
If  a  proposition  be  put  mto  the  general  form, 

SisP, 

^  its  contradictory  has,  1st,  as  its  subject,  instead  of     "  the  5  now 

*  This  operaticm  will  be  termed  a  amtngpoution  of  the  premiie  and  oonclauoo. 

TOL.  vn.  84 
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waatnt"^  or**9Cfam  S^imoAlua,  2d,a8  itspradfeato^iaalMdof  Ihst 
which  diflhn  ftom  P  or  not  P." 
From  thtto  relationfl  of  ooatimdietoriet,  fWuB  Che  Decflttiliet  of  the 

logic  of  apagogically  related  arguments,  therefore,  arises  the  need  of 
the  two  divisions  of  propositions  into  affirmative  and  negative  on  the 
one  hand,  and  into  universal  and  particular  on  the  other.  The  con- 
tradictory of  :i  universal  proposition  is  particular,  and  the  contradic- 
tory of  an  ailii  aiaLive  propoailion  is  negative.  Contradiction  is  a  recip- 
rocal relation,  and  therefore  the  contradictory  of  a  particular  propo- 
sition is  universal,  and  that  of  a  negative  proposition  is  affirmative, 
Tho  contradiction  of  particular  and  neizatlv*'  j  ropositions  tcmld 
not  lie  hriniMit  nndor  the  general  lorrnula,  were  the  distinctions  of 
afiinnative  and  negative  absolute  and  not  merely  relative;  but,  in 
fact,  notnot-P  is  the  same  as  P.  And,  if  it  13  said  that  "  what  is  now 
meant  of  the  part  of  S  meant  at  another  time,  is  P,"  since  the 
part  of  «S'  meant  at  another  time  is  left  to  be  determined  in  whatever 
way  the  proposition  made  at  another  time  may  determine  it,  this  can 
only  be  true  if  AU  iS  la  P.  Therafore,  if  one  man  says  **  some  S  is 
not  Pt*  and  another  replies,  ** some  of  that  same  S  is  P"  this  seomd 
person,  since  he  allows  the  first  man's  tdme  S,  which  has  not  beea 
defined,  to  remain  undefined,  in  efieet  says  that  AU    is  P. 

Whether  contradictories  difibr  in  other  respects  than  theie  well- 
known  ones  is  an  open  qnestion.  * 

%3.0/  Barbara. 

Since  some  S  means  the  part  now  meant  of  iS^"  a  pattieolar  prop* 
osition  is  equivalent  to  a  notTcnal  proposition  with  another  subject;  and 
in  the  same  way  a  n^ative  proposition  is  equivalent  to  an  affirmative 

proposition  with  another  predicate. 

The  form,  S  i&P, 

therefore,  as  well  as  representing  propositions  in  general,  particolarlj 
represents  Universal  Aflkmative  propositions;  and  thus  the  general 
form  of  syllogism 

Jfis  P;  SUMi 
SUP, 

represents  spedaHy  the  sjUogisms  of  the  mood  JBariartu 
*  Vihm  jS  i»  mwnt  being  generaUj  andetermincd. 
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§  4.  Of  the  First  Figure. 

Since,  in  the  general  form,  S  may  be  any  subject  and  P  tnj  predi- 
cate, it  IB  possible  to  modifj  Barbara  by  making  the  major  premise  and 
conclusion  negative,  or  by  making  the  minor  premise  and  conclusion 
particular,  or  in  both  these  ways  at  once.  Thus  we  obtain  all  the 
modes  of  the  first  figure. 
^  It  19  also  possible  to  have  snch  aignments  as  these : — 

Some  Jf  is  P, 

iS^  has  all  the  common  character^  of  that  part  of  M  (whateTer 

that  part  may  be,  and  therefore  of  each  and  every  M), 

.\  S  iB  P, 

and 

iJl  nouM    h  P, 
8  isaot  JHf 

,\  S    la     P  i 

but  as  the  theoiy  of  apagogical  argnment  has  not  obliged  as  to  take 
I  account  of  these  pecaliar  modifications  of  subject  and  predicate,  these 

arguments  must  be  considered  as  belonging  to  Barbara.  In  this  sense 
the  major  premise  must  always  be  universal,  and  the  minor  affirmative. 

Three  propositions  which  are  related  to  one  another  as  though  major 
premise,  minor  premise,  and  conclusion  of  a  syllogism  of  the  first  figure 
will  be  termed  respectively  J?u/«,  Casef  and  MesuU, 

$  5.  Second  and  fMrd  Figum, 

Let  the  first  figure  be  written  thus :  — 


Any 

Pig.  1. 

M  llWA 

P 

Any 
SOOM 

S 

M 

Any 

SOUM 

O  ilDOt 

P 

Then  its  two  apagogical  modificatiwia  are  the  seoond  and  third 
figures. 
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Fig.  2.  Fig.  3. 

^7  M  haol  P  155"     S  P 


It  is  customary  to  enumerate  six  moods  of  the  third  figure  instead 
of  foor^  and  the  moods  Darapti  and  Felapton  appear  to  be  omitted* 
But  a  particular  proposition  is  asserted  (actually  and  not  merely 
virtually)  by  the  universal  proposition  which  does  not  otherwise  differ 
from  it;  and  therefore  Darapti  is  included  both  under  Disamis  and 
Datisi,  and  Felapton  both  under  Boeardo  and  Ferxson.  (De  Uorgan.) 

The  second  iigure»  from  the  aasertioQ  of  the  rule  and  the  denial  of 
the  result,  infers  the  denial  of  the  case  \  the  third  fignrei  from  the 
denial  of  the  result  and  assertion  of  thb  case,  infers  the  denial  of  the 
role.  Hence  we  write  the  moods  as  follows,  by  allowiog  inferences 
only  on  the  stiaij^t  lines;-— 


Assertion  of  Case ;  A  ^ 


Assertion  of  Besnlt  ■ 

Assertion  of  Bole, 
Denial  of  Besult; 

Dcuia.1  ui  Ca^e. 

Fig.  a. 

Denial  of  Eesult, 
Assertion  of  Gsse; 
Denial  of  Bole. 

The  symmetry  of  the  system  of  moods  of  the  three  figures  is  also 
exhibited  in  the  following  table. 
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Enter  al  tbe  top  flie  propositioii  ttserting  or  denying  the  nile ; 
enter  at  the  side  the  proposition  asserting  or  denying  the  case  ;  find  in 

the  body  of  the  table  the  proposition  asserting  or  denying  the  result. 
In  the  body  of  the  table,  propositions  indicated  by  italics  belong  to 
tiie  first  figure,  those  hy  black-letter  to  the  second  figure,  and  those  by 
script  to  the  third  figure. 


I 

A 

o 

E 

A 

A 

E 

X 

0 

o 

% 

If,  as  the  denial  of  the  result  in  the  second  and  third  figureS|  we 
put  the  form  "  Any  B  is  N^^  we  have  — 

Fig.  1.  Fig,  3. 

No  if  Is  JT  Anj  iTisiir 

Any  N  \A  N  Some  N  \&  M 

.%  No      IS  if.  .%  Some  if  is  N. 

These  are  the  formulaB  of  the  two  simple  conversions.  Neither  can 
be  expressed  syllogistically  except  in  the  figures  in  which  they  are 
here  put  (or  in  what  is  called  the  fourth  figure,  wliich  wc  .shall  con- 
sider hereafter).  If,  for  the  denial  of  the  result  m  the  second  figure, 
put  .\()  ri<  t-iV^  is  (where  "  not-.A^"  has  not  as  yet  been 
defined)  we  obtain 

All    if  is  i\r, 

No  noi-JSr  is  JIT; 
.'.  Ko  not-.^  is  M» 

m 

In  tlie  same  way,  if  we  pnt  Some  JITis  some-iT''  (where  somo-iThas 
not  been  defined)  Ibr  tbe  denial  of  the  resolt  in  the  tiiird  figure,  we  have 

SomeiV  is  some-^ 

AH    iT  is  M 

•*.  Some  if  is  some-iV^ 
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Thete  aM  the  two  wa^  of  ooatnpoaiog  the  UniveiMl  Aflbnatlvo. 

Tbero  are  two  OBtensive  redttctiom  of  each  mood  of  the  eeeoad  and 
third  figoree.  I  sball  dutingniBh  them  as  the  short  redaction  and  the 
hmg  redoclion.  The  short  redacUon  is  efieeted  hf  converting  or  oon- 
traposing  that  premise  which  is  not  the  denial  of  the  result  The  kmg 
redaction  is  elFeeted  hj  transposing  the  premises,  oontrsposmg  or  eon- 
Terting  the  denial  of  the  result,  and  oontraposing  or  converting  the 
conclusion.  The  alteration  thus  produced  In  the  order  of  the  terms  is 
shown  In  the  following  figure:^ 


Adrt  Reinction,  Lang  jlffrflmfim 


M 

M 

N 

M 

M 

S 

M 

N 

M 

N 

X 

N 

• 

N 

• 

g 

U 

2 

n 

£ 

P 

£ 

P 

P 

£ 

n 

£ 

P 

U 

P 

n 

n 

P 

The  names  hestowed  by  Shyreswood,  or  Petrus  Hispanus,  upon  the 
moods  indicate  the  possibility  of  the  short  reduction  in  the  ease  of 
Cesare  and  Festtao  of  the  second  figure,  and  of  Batisi  and  Ferison 
of  the  third  figure;  also  the  possibility  of  the  long  reduction  of 
Osmestres  of  the  second  figure  and  of  Disamis  of  the  third. 

The  short  reduction  of  Osmestres  and  Baroco  is  effected  by  intro- 
ducing the  term  not-P,  and  defining  it  as  that  which  S  it  when  It  is 
not  P.  Hence  for  the  second  premise  (Any  or  some  <$  Is  not  P)  we 
substitute  ^Any  or  some  S  is  DOt-P";  and  as  the  first  premise^ 
Any  if  is  gives  by  contrapositioa  Any  not^P  la  not  JM^  the 
moods 

Any  Jf    is  P| 

An  J  or  some  S  is  aot  P; 
Any  or  some  8  knoH  Mi 
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are  ztdeced  to 

No        not-P    Ifl  IC 

Abj  or  some  jS    U  not-P ; 

.%  Any  or  tome  jS^  is  not  M 

The  short  reduction  of  Disamis  and  Bocardo  is  effected  bj  intro- 
dttdng  the  term  some-iS^  defining  it  as  that  part  of  iS^  whidi  is  or  is 
not  P  wbon  some  <Sf  is  or  is  not  P.  We  ciD  therefore  sohetitate  for 
the  first  premise^  Some  j9  is  or  is  not  P,  All  vmt-S  is  or  is  not 
P;  while,  for  the  second  premise*  All  Sig  Ji^  can  be  contraposed  into 
^Sorne  if  is  some-jS^":  and  thus  the  forms 

Some  S  is  (or  is  not)  P, 

Anj    S  is  Jf; 

.«.  Some  If  is  (or  is  not)  P, 
are  reduced  to  the  following:  — 

Any  Bomb^S  is  (or  Is  not)  P, 

Some      M  is  some-iS^s 

.'.  Some       Mii(pra  not)  P. 

To  reduce  Cesare,  Festino,  and  Baxooo  in  the  long  way,  it  is  neces- 
sary to  introduce  the  terms  not-P  and  some-S.  "NoUP  is  defined  as 
that  class  to  which  any  M  belongs  which  is  not  P.    Hence  for  the 

first  premise  of  Cesare  and  Festino  we  can  substitute  "  Any  M  is 
not-P."  Soine-<S'  is  defined  as  that  class  of  5  which  is  (or  is  not) 
P,  when  some  S  is  (or  is  not)  P.  Hence  lor  the  second  premises  of 
Festino  and  Baroco  wo  can  first  substitute  "Any  Bome-S  is  (or  ia 
not)  P";  and  tiien,  by  contraposition  or  conversion,  we  obtain  "Any  P 
(or  not-P)  is  not  some-*^.'*  Then,  by  the  traospositiou  of  the  prem- 
ises, we  obtain  from  Cesare,  which  is 

No  JIf  is  P  Any  not-P  is  not  S 

Any  S  h  P  Any      If    it  not-P 

(.%  No   i9  is  H).  .\  Any      M    is  nat^& 
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And  from  die  eondatioii  of  llik  ledveed  ibna  we  obtain  iheeoiida- 
aioii  of  Cettie  bj  simple  ooiiTenioii.  80  Festano  and  Its  loQg  redtH> 
timiare 

Anj  M  h  not  Anjr  not-P  is  not  8ome-«S^ 

Some  ^    is     P;  Adj     M    is  not-P; 

(.*.  Some  S  is  not  Any     Jf  is  not  some>iS; 

and  the  conclasion  of  Festiao  is  obtained  from  that  of  the  reduced 
form  by  e  substitatkm  which  may  be  made  syUogisticaUy  thus :  — 

Any  M  is  not  some-tS', 

Some  S    is  some-<9; 

Some  iS  is  not  JC 

Baroco  and  iU  long  reduction  are 

Any  M    U    P,  Any  P  is  net  some-iS^ 

Smne  jS^  is  not  P$  Any  if    is  P; 

(.*.  Some  S  is  not  if.)  Any  M  i&  not  some-iSi ; 

* 

and  the  condnsion  of  Baroeo  is  obtained  from  the  eonclo^on  of  the 
redaction  in  the  same  way  as  that  of  Festino. 

In  order  to  reduce  Datisi,  Bocardo,  and  Ferison  in  the  long  way, 

we  must  define  Some-jSas  that  S  which  is  3/ when  some  S  is  and 
Not-P  {IS  that  which  some  (or  any)  ^S"  is  when  it  is  not  P.  Hence  for 
"  Some  S\a  M"  we  can  substitute  "Any  sorae-/S'  is  M"\  and  for  "Some 
(or  any)  S  is  not  P,"  "Some  (or  an})  S  is  not-P."  "Some  S  is 
iiot-/^*'  may  be  converted  simply;  and  "Any  S  is  not-P"  may  be  con- 
traposed  so  as  lo  become  ''Some  not-P  is  some-<S."  Then  Datisi 
and  its  long  reduction  are 

Any  5  is  P,  Any  some-jS^  is 

Soma  S  IS  if;  Some       P  is  some-^; 

(.*.  Some  M  ia  P.)  Some        P  is  Mi 

And  from  the  eoodiasioa  of  the  xednetkm,  the  condnsion  of  Drtisi  is 
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obtained  by  simple  eoiiTenioii.  Ferison  and  its  long  reduction  ate 

Ascy  S  is  not  P,  Any   some-iS  is 

Same  S    n    JSf;  Some   not^l*  is  8ome>j9$ 

(a  Some  M  is  not  P.)  •*.  Some   not-P  is  M, 

And  from  the  conclusion  of  the  reduction,  the  conclusion  of  Ferison 
may  be  obtained  bj  a  substitution  whose  possibility  is  expressed  syllo- 
guiticaUy  thus:  — 

Any  not-P  is  not  P, 
Some  not-P    is  Mi 
.*•  Some      M  is  not  P. 
Boeardo  and  its  long  reduetion  are 

Some  S  is  not.  P,  Any       S  h 

Any    S    is     Mi  Some  not-P  is  S; 

*  (.*.  Some  M  is  not  P.)  .*.  Some  not-P  is  M. 

And  the  eondosion  of  Boeardo  is  obtained  from  tbat  of  its  lednction 
in  the  same  way  as  the  oonclasion  of  Ferison. 

The  ostensive  redaction  of  the  indirect  or  apagogical  figures  may 
be  considered  as  the  exhibition  of  them  under  the  general  ibrm  of 

syllogism, 

S  ii  Mi      if  is  P: 
.%  5  is  P. 

But,  in  this  sense,  it  is  not  truly  a  reduction  if  the  substitutions  made 
in  the  process  are  inferences.  But  although  the  possibili^  of  the  con- 
versions  and  contrapositSons  can  he  expressed  syllogistically,  yet  this 
can  he  done  only  by  taking  as  one  of  the  premises, 

"All      ^    is  iV," 

«  Any  not-^  is  not  i^,'* 

or  **Som6  is  some^flT." 

VOL.  vn.  85 
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Now,  these  are  propcrlj  not  premiaes,  for  thej  ezpfeat  no  ftcto ; 
they  are  mefely  forms  of  words  without  meaning.  Hence,  as  no  com- 
plete argoment  has  lees  than  two  premises,  the  con^ersionB  and  contra- 
positions are  not  inferences.  The  only  other  substitutions  which  have 
been  made  have  been  of  not-P  and  some-«S  for  tlieir  definitions. 
These  also  can  be  put  into  syllogistic  forni  ;  but  a  mere  modification 
of  language  is  not  an  inference.  Hence  no  inferences  have  been  cm- 
pluycd  in  reducing  the  arguments  of  the  second  and  third  tigurcs  to 
such  forms  that  thej  are  readily  perceived  to  come  under  the  generiU 
form  of  syllogism. 

There  is,  however,  an  intention  in  which  these  substitutions  are  in- 
ferential. For,  although  the  passage  from  holding  for  true  a  fact 
expressed  \n  the  form  "No  A  is  By*  to  holding  its  oonvcr-o,  is  not  an 
inference,  because,  those  facts  bein^  identical,  the  relation  between 
them  is  not  a  fact  ;  yet  the  passage  from  one  of  these  forms  taken 
merely  as  having  some  meaning,  but  not  this  or  that  meaning,  to 
another,  since  these  forms  are  not  idetitical  and  their  logical  relation 
is  a  fact,  is  an  inference.  This  distinction  may  be  expressed  by 
saying  that  they  are  not  inferences,  hot  substitutions  having  the  form  of 
inferences. 

Thus  the  reduction  of  the  second  and  third  figares,  considered  as 
mere  fonns,  is  inferential ;  but  when  we  consider  only  what  is  meant 
bj  any  paitieblar  argument  in  an  indirect  figure  the  redoetioii  is  a 
mere  change  of  wording 

The  substitutions  made  tise  of  in  the  ostensive  reductions  are  shown 
in  the  following  table.  Where 

e,  denotes  simple  conversion  of  £ ; 

t*,  denotes  simple  conyersion  of /; 

contraposition  of  A  into 

Of,  contraposition  A  into  /; 

0^  the  subsututiou  of  '*  Some  *S  is  not       for  Any  Jlis  notsome-tS"; 
ot,  the  sabstitnUon  of  "Soma  if  is  not  P"  for  **Somn  notrP  is  Jf"; 
e"f  introduction  of  uoi-P  by  definition ; 
i"y  introduction  of  some-iS^  by  definition. 
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Reduction  of  Second  Figure* 

Short  BfadoctlOB. 

Cesare 

(hmuiru 

€  € 

Fettino 

■  0 

if'  i" 

Baroco 

a,  e" 

if*  e  Oi 

♦ 

JReduetion  of  Third  Figurt, 

NMMflf  MmO. 

iMCMtwtioii. 

DiiamM 

if* 

DaM 

• 

1 

%»  <h  i 

Bfjcardo 

a,  i" 

e"  % 

Fenttm 

» 
t 

f"  Oi 

With  tbe  exception  of  tho  snbstifutioiis  i**  aod  wbieli  will  be  coo- 
aidered  heieail^,  all  those  which  are  used  in  the  reduction  of  the 
moods  of  either  oblique  figure  have  the  form  of  inferences  in  the  same 
figure. 

Tbe  so-called  rtdnuiio  per  impouihih  is  the  repetition  or  invereion 
of  that  contraposition  of  piopositions  hj  which  the  indirect  figures 
have  been  obtained.  Now,  contradiction  arises  from  a  difFerencf  lioth 
in  quantity  and  quality;  but  it  is  to  be  observed  that,  in  the  cou;raj»o- 

P  sition  which  gives  the  second  fi^:ure,  a  cluingc  of  the  quitUty  alone,  and 

in  that  which  gives  the  tliird  fifrure  a  change  of  the  qunnfi'ti/  alone,  of 
the  contrapoaed  propositiuns,  is  suilicient.    This  shows  that  the  two 
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eontrEpaaitioot  are  of  esBentially  different  kindsi  and  that  libe  redae- 
tionn  per  impomh&e  of  the  second  and  ibird  figures  respectively  tUTotTe 

the  following  formal  infereucea.  * 

Figure  2. 

Tlie  Result  foHows  from  the  Case  ; 
•  *.  The  Negative  of  the  Case  follows  from  the  Negative  of  the  Reeult. 

FlOOBB  8. 

The  Result  follows  from  the  Rule ; 
.  • .  The  Rule  changed  io  (Quantity  follows  from  the  Result  changed  in 
Quantity. 

But  these  inferences  maj  also  be  expressed  as  follows :  — 

Fjgube  2. 

Whatever  (*S')  is  Jf 

.-.Whatever  (5)  is         is  not  M, 

FiGCRK  3. 

^7   Mm s  is  whatever  (jP  or  not-P)    M  is; 

♦•.Some    M    is  whatever  (/* ornot-P)  "^'^  is. 

Now,  the  limitations  in  parentheses  do  not  affeci  the  essential  nature 
of  the  inferences ;  and  oniilting  them  we  have, 

Figure  2. 
Any  ^  J>, 
.%  Any         is  not  M, 

FiomtB  8. 
Any   Mwttf  u  Jf; 

Some  M  is 


*  A  formal  faiftieQce  is  a  snbetitation  having  the  form  of  an  infcience. 
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We  have  already  seen  that  the  former  of  these  is  of  the  form  of 
the  second  figure,  and  the  latter  of  the  form  of  the  third  figure  of 
Bjrllogism. 

Henoe  it  appears  that  no  syllogism  of  an  indirect  figure  can  be  re- 
duced to  the  first  figure  without  a  substitution  which  has  the  form  of 
the  very  figure  from  which  the  syllogism  is  reduced.  In  other  words, 
the  indirect  sjUogisma  are  of  an  essentiallj  different  form  fix>m  that 
of  the  first  figare,  although  in  a  more  general  sense  they  come  under 
that  form. 

S  6.  The  ITucphrattean  Moodt, 

It  is  now  necessary  to  consider  the  five  moods  of  Theophrastus,  viz. 
BaraKjttonf  OUanles,  DabiiiSf  Ft^etmot  ^riteMnomm,  Baralipton  is 
included  in  BaUtis,  and  Fapesmo  in  Frisesomorum,  in  the  same  way 
in  which  Darapti  is  included  in  IMsamis  and  Datisi,  and  Fclapton  in 

Bocadro  and  Ferison.  The  Theophra^tciui  moods  are  thus  reduced  to 
three,  viz. ;  — • 

No    X    is     r,       No  is     r,       Some  T  is 

All  Z  is  Xi  Some  T  U  Z\  AM  Z  \b  Xi 
,\  Any  T  is  not  Z»     ,\  Some  Z  is  not  X,        Some  X  h  T, 

Suppose  we  have,  1st,  a  Rule ;  2d,  a  Case  under  that  rule,  which  is 
itself  a  Rule;  anH,  Sd,  a  Case  under  this  second  rule,  whiih  conflicts 
with  the  first  rule.  Then  it  would  be  easy  to  prove  that  these  three 
propositions  must  he  of  the  form, 

1.  No    X  is  r 

2.  AH     ^  is  X 

8.   Some  T  is  Z 

These  three  propositions  cannot  all  be  true  at  once;  if,  then,  any  two 
are  asserted,  the  third  must  be  denied,  which  is  what  is  done  in  the 
three  Theophrastean  iaood<a. 

These  incHxls  are  resolved  into  one  another  by  the  contraposition  of 
propositions,  and  therefore  should  be  cousidered  as  belonging  to  differ- 
ent f)r,'ure8. 

They  can  be  ostensively  reduced  to  the  first  Aristotelian  figure  in 
two  ways;  thus, 
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B     A  B    A  BP 

m 

r  B         r  B         A  B 

AT  FA  A  F 

♦ 

The  Tenes  of  Shyreswood  ahoir  how  Oelanles  and  Dabitis  are  to  be 
redaced  in  the  Bhort  way,  and  FriaeBomorom  in  the  long  way.  Celao- 
tes  and  its  long  redaetion  are  aa  follows 

4 

Any  J[  Is  not  7|  Any  not-^  is  not 

Any  Z    ]b     Xi  Anj        T    is  not-^; 

Any  T  is  not  Z,  Any       T  is  not  Z 

^Aaj  X  is  not  T!*  becomes,  by  conversion,  ''Any  T  is  not  X** 
The  term  ''not-^'*  is  then  introduced,  being  defined  as  that  which  T 
is  when  it  is  not  X  Then  *'ZaX**  becomes  Any  not-JT  is  not  iT"  i 
and,  the  premises  being  transposed,  the  reduction  is  effected. 

Dabitis  and  its  long  reduction  are  as  follows: — 

Any   Z  is  Xf  Any  some-Z  is  Jj 

Some  T  ]&  Z\  Some        X  is  sooie-Z; 

Some  X  is  JI  Some        X  is  JI 

**  Some  r  is  becomes,  by  conTersioo,  Some  ^  is  Then 
the  term  **some-Z"  is  introduced,  being  defined  as  that  Z  which  is 
Z  if  some  Z  \b  IT  Tbm  « Any  Z  is  X"  becomes  *■  Some  X  is 
womt'Z^  and,  the  premises  being  transposed,  the  reduction  is  effected. 

Frisesomorom  is, 

Some  r    is  ^ 
Any   X  is  not  Ti 
.*.  Some  ^  is  not  X 

Let  soma-T  be  that  T  whioh  is  Z  when  some  J*  is  ^;  and  then 
we  have. 
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Some         T    is  sooie-J^ 

Adt  a  is  nut  JT; 

.*.  Some  Bome-Y  is  not  X, 

Then  let  not-Jir  be  that  which  any  Yis  when  some  Tia  not  JiT,  and 
we  have, 

Some  some- J*  is  not-X^ 

which  yields  by  oonTenion, 

Some  not-X  is  some-T; 

and  we  thus  oblaiu  the  reduction, 

Any  some-F  is 

Some  not-JlT  is  some>Js 

.'.  Some  not-^  is  Z. 

From  the  conclusion  of  this  reduction,  the  conclusion  of  Frisesomo- 
rum  is  juslilicd      follows :  — 

Some  not^X  is 

Any        X. is  not  not-X; 

Some       Z  is  not  X. 

Another  mode  of  cffi'ctin;^  the  short  reduction  of  Frisesomorum 
is  this :  Let  not-Z  be  that  which  an^  A'  is  when  no  Xis  Yy  aud  we 
have 

Some       T    is  Z, 

Any  notFj*  is  not  T; 

•*.  Some      Z  is  not-  not- JI 

Let  8ome-Z  be  that  Z  which  is  not  not- Zwlien  some  Z  is  not-J^ 
and  we  have, 

Any  some-Z  is  not  not- 

and  by  oooTeraionf 

Any  Bo^  Tis  not  some-^. 
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Thus  we  obtaia  as  the  reduced  form, 

Any  QOUF  is  not  some-^. 

Any       X     is  not- 7*; 

.*•  Any      X    is  some-^. 

Frorn  the  concluaioa  of  this  reduction^  we  get  that  of  Friseaomo* 
rum  thus:— 

Some  umt-Z  is 

Any  X  is  not  aome-^; 

Some        Z  is  not  X 

In  t'itlicr  reduction  of  Gclniile.s,  it  wc  ne;2:lect  the  substitulioii  of 
terms  for  their  definitiouti,  the  substitutions  are  all  of  the  second  syl- 
losristic  figure.  This  of  itself  shows  that  Celantes  belortf^  to  that 
figure,  and  tliis  is  confirmed  by  the  fact  that  it  concludes  the  denial  of 
a  Case.  In  the  same  way,  the  reductions  of  Dabitis  involve  only  sub- 
stitutions in  the  third  figure,  and  it  concludes  the  denial  of  a  Rule. 
Frisesomoram  concludes  a  proposition  whicli  is  at  onoe  the  denial  of 
a  rule  and  the  denial  of  a  case :  its  long  redaction  invoWes  one  conver- 
sion in  the  sectnid  figure  and  another  in  the  third,  and  its  short  reduc- 
tions inTolve  conversions  In  Frisesomontm  itself.  It  therefore  belong? 
to  a  figure  which  unites  the  characters  of  the  second  and  third,  and 
which  may  he  termed  the  seoond-third  figare  lo  Theophrastean  syl« 
l<^m. 

There  are,  then,  two  kinds  of  syllogism,  — the  Aristotelian  and  The- 
ophrastean. In  the  Aristotelian  occur  the  Ist,  2(1,  and  8d  fi*^res, 
with  four  moods  of  each.  In  the  Theo])lira>tean  occur  the  2d,  3d, 
and  2d-3d  fijjures,  with  one  niootl  of  each.  The  first  figure  is  the 
fuadanKiit  il  or  typical  one,  and  Harbara  is  the  typicid  mood.  There 
is  a  strong  analogy  between  tlu'  fiL:;iires  of  8jIlogj?m  and  the  four 
forms  of  proposition.  A  is  the  iumiarnental  form  of  proposition,  just 
as  the  first  figure  is  the  fundamental  form  of  syllogism.  The  second 
and  third  figures  nre  derived  from  the  first  by  the  contraposition  of 
propositions,  and  £  and  /  are  derived  from  A  by  the  contraposition 
of  terms;  thus:~ 

Any  S  Hi  P. 

Any  not-/*  is  not  S.  Some  P  is  some-^S. 
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O  eomlnnea  the  modifieatkms  of  S  and  /,  just  w  the  M-8d  fij^te 
combines  the  2d  and  8d.  In  the  seoond^third  figure,  only  O  can  be 
concluded,  in  the  third  only  /  and  0,  in  the  second  only  E  and  O,  in 
the  first  cither  A  E  I  0.  Thus  A  is  the  first  ligure  of  proposition, 
£  the  tiecond,  /  the  third,  O  tlie  second-third.* 

S  7*  Math^matieal  Sjflogimt. 

A  kind  of  argnment  very  oommon  In  mathematics  may  be  exem* 
plified  as  fbUowa:— • 

Every  part  is  less  than  that  of  which  it  is  a  part, 
Boston  is  a  part  of  the  Univene ; 

.  * .  Boston  is  less  than  the  Universe. 

This  may  be  redaced  to  syilogisdc  ibrm  thos ; — 

Any  rektion  of  part  to  whole  is  a  relation  of  less  to  greater^ 
The  relation  of  Boston  to  the  Unii'erse  is  a  relation  of  part  to  whole ; 

.  * .  The  relation  ot  lioston  to  the  Universe  is  a  relation  of  less  to  greater. 

If  1(^0  is  to  take  account  of  the  peculiarities  of  such  syllogisms, 
it  would  be  necessary  to  consider  some  propositions  as  having  three 
terms,  subject,  predicate,  and  object;  and  such  propositions  would  be 
divided  into  active  and  passive.  The  varieties  in  them  would  be 
endless. 

Part  UI.    §  1.  Induction  and  Hypothesis, 
In  the  syllogism. 

Any  if  is 

X  8  n  Mi 
.\XS  iB  -P; 

» 

where  denotes  the  sum  of  all  the  dasaes  which  come  under  3C 
if  the  second  premise  and  eondosioa  are  known  to  be  tme^  the  first 

•  HyjH)thctirnls  have  not  been  considered  above,  the  well-known  opinion  having 
been  adopted  that,  "If  A,  tlien  Z?,"  meaiu  tlie  same  as  "£%'ery  state  of  things  in 
ifUehilistnieisaststtertbings  iairiiUhffis  (or  wUI  be)  trae.** 

VOL.  vn.  86 
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premUe  it,  hj  enumeration,  true.  Whenoe  we  have,  as  a  valid  denum* 
BtnUave  ibrm  of  infereaoey 

T      is  P, 
is  M; 

M 

This  is  called  perfect  induction.  It  would  be  better  to  call  it  fonnal 
Induction.  y 
In  a  Bimilar  way,  from  the  syllogism, 

Any  M  iB  U  P', 

Anj    S  \A  M; 

/.Any    S  n   JT  P"; 

■ 

where  IT'  denotes  the  conjunction  of  all  the  characters  of  if 
the  conclusion  and  first  premii^e  are  true,  the  second  premise  is  true  hj 
definitioik  $  so  that  we  have  the  demonstrative  form  of  argument^ 

Any  M  is  n'-F, 

Any    5  is  H'P'; 

.-.Any   8  iB  M. 

This  is  leasonhig  firom  deflnitioo,  or,  as  it  may  be  termed,  Ibrmal 

hypothesis. 

One  half  of  all  possible  propositions  are  true,  because  every  prop- 
osition has  its  contradictoiy.     Moreover,  for  every  true  particular 

proposition  there  h  a  true  universal  proposition,  ami  for  every  true 
negative  proposition  there  is  a  true  atlirmative  proposition.  This 
follows  from  the  fucL  that  the  univer.-ul  affirmative  is  the  type  of  all 
propooiiiuns.    Hence  of  all  possible  pro})Ositions  in  eitlier  of  the  forms, 

is  M,  and  if  is  irP, 

one  half  are  true.  In  an  untrue  proposition  of  either  of  tliese  forms, 
some  finite  ratio  of  ihc  S's  or  P's  arc  not  true  subjects  or  predicates. 
Hence,  of  all  projmsitions  of  either  of  these  forms  which  are  partly 
true,  some  finite  ratio  more  than  one  half  are  wholly  true.  Hence,  if 
in  the  above  formulas  for  formal  induction  or  hypothesis^  we  substitute 
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iS^  for  X'  *S*  and  for  ]J'  P'  we  obtain  formnlte  of  probable  In- 
ference. This  rcasoninj;  gives  no  determinate  probability  to  these 
modi's  of  inference,  but  it  is  necessary  to  consider  iluit,  however 
weak  synthetic  inference  might  have  been  at  fir-^t,  yet  if  it  had 
the  least  positive  tendency  to  produce  truth,  it  would  continually 
become  stronger,  owing  to  the  establishment  of  more  and  more 
secure  j)remiscs. 

The  rules  for  valid  induction  and  hypothesis  deducible  from  this 
theory  are  as  follows:  — 

1.  The  ezplaining  syllogism,  that  is  to  say,  the  deductive  syllogism 
one  of  whose  premises  is  inductively  or  hypothetacally  inferred  from 
the  other  and  from  its  condosion,  must  be  valid. 

'  2.  The  condosion  is  not  to  be  held  as  absolutely  trae»  but  only 
antil  it  can  be  shown  that,  In  the  case  of  induction,  was  taken  from 
some  narrower  class  than  or,  in  the  case  of  hypotheeis,  that  waa 
taken  from  some  higher  class  than  M, 

8.  From  the  last  role  it  follows  as  a  corollary  that  in  the  case  of 
mductlon  the  subject  of  the  premises  must  be  a  sum  of  subjects,  and 
that  in  the  case  of  hypothesis  the  predicate  of  the  premises  must  be  a 
conjunction  of  predicates. 

4.  Also,  that  this  aggregate  must  he  of  diflferont  objects  or  qualitiei 
and  not  of  mere  names. 

5.  Also,  that  the  only  principle  upon  which  the  instanced  subjects 
or  predicates  can  be  selected  is  that  of  belonging  to  M,* 

*  Posidvtsm,  apart  from  its  theoiy  of  htstoiy  and  of  the  relations  between  the 
seictttiest  is  dittingttishel  ttom.  other  doctrioes  by  tiie  tntaiier  in  which  It  nfsrds 
hypotheses.  Almost  all  men  Uiink  that  metaphyseal  theories  aie  valoelees,  be> 
cause  metaphjsicUuis  differ  so  much  amon^  themselves ;  but  the  positiTists  give 
another  reason,  namely,  that  these  theories  violate  the  sole  condition  of  all  legiti- 
mnte  hypothesis.  This  condition  is  that  every  good  liypoth&MS  mu^t  ho  sncli  m 
is  certainly  capable  of  subseqaent  verification  with  the  dej^ree  of  ccnninty  proper 
to  the  conclusions  of  the  branch  of  science  to  wiiich  it  bvlongs.  There  is,  it  seems 
to  me,  a  confosbn  here  between  the  probability  of  a  hypothesis  in  itself,  and  its 
sdmissibiliiy  into  any  one  of  those  bodies  of  doetrine  which  have  received  di«tinct 
names,  or  havs  been  admitted  into  a  scheme  of  die  sdenoes,  and  which  admit  only 
coQclusioos  which  have  a  very  high  probabilhy  indeed.  \  have  here  to  deal  with 
the  mle  only  so  far  as  it  is  a  general  canon  of  the  legitimacy  of  hypotheses,  atid  not 
so  far  as  it  determines  their  releirrnry  to  a  pnrtirulnr  science  ;  and  I  shall,  therefore, 
COnsiHtT  only  another  common  statcmCTit  of  it;  numfly,  "that  no  hypothesis  is 
adrIlis^i^  Ic  which  is  not  capable  of  verify  ;iiion  by  daect  uhficf valitin."  The  pnsitivist 
regards  mi  hypothesis,  not  as  au  mftireuce,  but  aa  a  device  tor  stimuiauog  aud 
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Hwa  tin  fivmhi  are 

Induction. 

S  S'      dec.  are  taken  at  random  as  M\ 
£f  &C.  ara  P; 

Any  AT  is  probably  P. 

directing  obwrrMioo.  Bat  I  bare  ibown  aboTt  that  eciuia  pvemiaet  witl  render  an 
hjrpoihevie  prohaUe^  to  tiiat  tbere  b  ttichatliing  as  legitimate  b^rpotlietic  inference. 
It  may  be  replied  that  such  conHu^onfl  are  not  hypoihesc*!,  but  inductionB.  That  the 
aense  in  which  I  tmvr  used  "hypothesis"  is  supported  by  c_r,H>-1  u«;ar«"  T  'ould  prove  by 
a  hundred  authorities.  The  followinfr  \-'  from  Kant ;  "  An  hyinithpsis  i<*  the  holding 
for  true  of  the  jadgment  of  the  truth  of  a  reason  on  account  of  the  sufficicnrj  of  its 
conseqaentt.*'  Ifill'e  deflakkKi  (Logic,  Book  III.  Ch.  ZIV.  ^  4)  also  nnifycoin- 
tide*  wUh  Biaa.  Moreover,  an  kypotkeele  ia  eveiy  ndm  is  aa  iafereace,  besaasa  it  is 
adopted  for  some  mason,  good  or  bad,  aod  lliat  reason,  in  l)etag  repuded  as  sadi, 
u  rcgaided  as  lendiag  the  hypothesis  some  plausibility.  The  arguments  wbidi  I 
term  hypothptic  nre  certainly  not  inductions,  for  induction  is  reasoning  from  par- 
ticulars to  (Tcnerals,  and  this  clo<-s  not  take  place  in  these  cases.  The  positiTist 
canon  for  hypotheses  is  uoiiher  sutiieient  nor  necessary.  If  it  is  granted  that  hy- 
potheses are  inArrad,  it  will  hardly  bo  qoestionod  that  tbe  observed  facts  most 
foUow  apodicticaUy  from  tbe  bypodiesis  withoat  die  aid  of  snbsidiary  bjpodieses, 
and  that  tbo  ebaracters  of  that  wbicb  is  predicated  in  the  bypotfaens,  and  from  wbicli 
die  ioferenoe  is  drawn,  mast  be  taken  as  they  occur,  and  not  be  picked  oat  in  ot^ 
to  make  a  plau?iWe  argument.  That  the  maxim  of  the  pocitirists  is  snperflnous 
or  worse,  is  .shown,  first,  by  the  fju  t  that  it  is  not  implied  in  the  proof  that  hypothetic 
inference  is  valid ;  and  next,  by  tbe  absurdities  to  which  it  gives  rise  when  strictly 
applied  to  history,  which  is  entirely  hypothetical,  and  is  absolotely  incapable  of 
verificatioa  by  direct  obserradon.  To  this  last  argnaient  I  kaow  of  bat  two 
answers :  first,  that  diis  pushes  tbe  mle  fartber  than  was  intended,  it  being  coik 
•idered  that  bistoiy  has  already  been  so  verified ;  and  second,  that  the  pt^sititrbt 
does  not  pretend  to  know  the  world  as  it  absolutely  exist*;,  l>ut  only  the  world  which 
appears  to  him.  To  the  first  answer,  the  rc-joindcr  is  itint  a  rule  must  l>c  pushed 
to  its  logicul  consequences  iu  all  cases,  until  it  can  be  shown  that  some  of  these  ca&es 
differ  in  some  material  respect  from  tbe  others.  To  the  second  answer,  the  re- 
joinder is  doable :  first,  ibat  I  mean  no  move  by  "is*  tban  ibe  positivist  by 
<*  appean**  in  tbe  sense  in  whidi  be  ases  It  ia  saying  that  only  what  **tippmn'*  ia 
knowa,  so  that  the  answer  is  irreleraat ;  second,  that  positivists,  like  the  rei>t  of 
the  world,  reject  historic  testimony  sometimes,  and  in  doing  so  distini^uish  hy- 
pothetically  between  what  is  and  what  in  some  other  sense  appears,  and  yet  have 
no  meani  of  verifying  the  distinction  by  direct  observation. 

Another  error  in  reference  to  hypothesis  is,  that  tbe  antecedent  probability  of  what 
to  testified  to  caanot  affect  tbe  probalnli^  of  tbe  testimony  of  a  good  witness.  TItia 
is  as  mndi  as  to  say  that  probable  argaments  caa  aeitber  sapport  aor  weakea  ono 
anotlier*  Mr-  Venn  goes  so  far  as  to  maintain  the  impossibility  of  a  conflict  ol 
probabilities.  Tiie  difficolqr  *•  iastaatly  Mmored  by  admitting  indetenniaata 
probaUUtfies. 
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A07  JKf  is,  for  instance,  P'  P'  dco^ 
iSia -P-P'  i*",  &c.; 
A  49  is  probablj  J£ 

§  2.  Moods  and  Figures  of  ProhaUe  Inference. 

It  is  obvious  that  the  explaining  sjUogism  of  an  indaction  or 
hypothesis  may  be  of  any  mood  or  figure. 

It  would  alio  aeem  that  the  conclusion  of  an  inducdon  or  hypothesis 
may  be  eootraposed  with  one  of  the  premises. 

%  8.  Analogy* 

The  formula  of  analogy  is  as  follows :  — 

S\  S"y  aiid  S'"  are  taken  at  raiuloin  from  such 
a  class  that  their  characters  at  random  are  such  as  P',  -P',  P". 

i  is  i*,  i*V  and  i*". 

Sf*,  and      are  g. 

.*•  f  is  q. 

Such  an  axgnment  is  double.  It  combanes  the  two  following: — 

1. 

JS^,  S'y     are  taken  as  being     JP*,  P", 
S',  5"'  are  q. 

(By  induction,)  P,  P',  P"  is 
t  is  J^fJ^'^J*". 
.%  (Deduetivelyj)  <  i>  g. 

2. 

S',  S",  S"  are,  for  instance,  i*, 

t  is  P',P",r", 

/.  (By  hypothesis,)  t  has  the  common  characters  of  S', 

JSf,  J9*f  S"  are 
,\  (DedudiTeIy»)  <  b 
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Oiraig  to  its  double  diarafiter,  taftkgj  it  -verj  strong  with  only  a 
moderate  number  of  instances. 

§  4.  Fomud  JUlaiiom  of  the  above  Forms  of  ArgumenL 

If  we  take  an  identical  proposition  as  tbe  fact  to  be  explained  by 
induction  and  bypothesia^  we  obtain  the  following  fomrabe. 

By  Tndnation. 

tS,  S'f  S'  are  taken  at  random  as  being  J£^ 
8,  S'f  S*  bare  the  ebaracten  common  to  S,JSf,  J9*. 
A  Any  Jf  baa  tbe  obancters  oommon  to  Sj  S*** 

is,  for  instance,     P,  P", 
Whatever  is  at  once  P,  P',  and  /»'  is  P,  /»,  P", 

.',  Whatever  is  at  once     jP,  and  P'  is  M, 

Bj  means  of  the  sabstitotioii  thus  jostiAed,  Induction  and  Hypoth- 
esis can  be  reduced  to  the  general  type  of  syllogism,  tbus:^ 

Trtductkm. 

JS,     S"  are  taken  as  M, 
S,      S*  are  P; 
Any  Jf  is  P. 

Btiuetkn. 
SfS'fS^tat  Pi 

Almost  any  if  has  the  common  diaracters  of  Sf  S,  S» 

.*.  Almost  any  Jf  is  P. 

Hifpothetk, 
Jf  is,  for  instance,  i*,  P\  P", 

S  ia  P,  P',P"i 

Reduction, 

Whatever  is,  at  once,  P,  P",  P"  is  like  Jif, 
S  is  P,P',P''j 
S  is  like  I£ 
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Indactioa  ftiaj,  therefore,  be  defined  as  argument  which  assnroes 
that  a  whole  collection,  from  which  a  number  of  inatanoea  have  beto 
taken  at  random,  has  all  the  common  charactera  of  those  instances ; 
bjpothesisy  as  an  aignment  which  assumes  that  a  term  which  neoessa* 
rilj  mvoWes  a  certain  nnmber  of  eharacters,  which  have  been  lighted 
upon  as  thej  occurred,  and  have  not  been  picked  oat,  maj  be  predi- 
cated of  any  object  which  has  all  these  cbaraclers. 

There  is  a  resemblance  between  the  transposition  of  propositions  hj 
which  the  ibrms  of  pfobable  inferraee  are  derived  and  the  contrapon- 
tion  by  which  the  indirect  figures  are  deriTcd ;  in  the  latter  case  there 
is  a  dmud  or  change  of  modal  quality ;  while  in  the  former  there  is 
reduction  from  certainty  to  probability,  and  from  the  sum  of  all  re- 
solls  to  some  only,  or  a  change  in  modal  quantity.  Thus  probable 
inibreoce  is  related  to  apugogical  proof,  somewhat  as  the  third  figure 
is  to  the  second.  Among  probable  inferences,  it  is  obvious  that 
hypothesis  corresponds  to  the  secmid  figure,  indaction  to  the  third, 
and  analogy  to  the  pecond-third. 


FItc  bundrcd  and  clKhty-secoad  Meeting. 

Hay  14, 1867.  —  Monthly  Meeiinq. 
The  F&B8IDENT  in  the  chair. 

The  Gonespondiiigp  Secretaiy  read  letters  relative  to  ex- 
*  changes. 

The  President  read  a  letter  from  Br.  J.  Mason  Warren,  pre- 
senting to  the  Academy  a  copy  of  Lis  work  on  Surgical 
Operations."  " 

The  following  paper  was  presented :  — 

On  a  New  List  of  Caieffories.   By  G.  S.  Peibcb. 

S  1.  This  paper  is  based  upon  the  theory  already  establislied,  that 
the  function  of  conceptions  is  to  reduce  the  nianifuUl  of  .>cnsuou.s  im- 
pressions to  unity,  and  th.it  the  validity  of  a  conccptinn  con>?ist8  in  the 
imposjjibility  of  reducing  the  coutenl  ot  consicioujoesa  lo  unity  without 
the  introduction  of  it. 

§  2.  This  lilt  ui y  gives  rise  to  a  conception  of  gmdation  among  those 
conceptions  which  art*  universal.  For  one  such  conception  may  unite  the 
I  manifold  of  sense  and  yet  another  may  be  required  to  unit©  the  con- 

ception and  the  manifoki  to  which  it  is  applied ;  and  so  on. 
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§  3.  That  universal  conception  which  is  nearest  to  se'nse  is  that  of 
the  prttjsentj  in  ^enerai.  This  b  a  conception,  because  it  is  uuiversaL 
But  as  the  act<^  mttenticn  has  no  connotation  at  all,  but  is  the  pure  d»- 
BotHiive  power  of  tlie  mind,  that  is  to  saj,  the  pow«r  vhlcli  directs  tb« 
mind  to  an  object,  in  eontradisliDCtioii  to  the  power  of  thinking  any 
predicate  of  that  object,  —  lo  the  conception  of  inAcil  it  prnmt  in  gmt' 
mtlf  which  »  nothing  bot  the  general  reeognition  of  what  U  contained 
in  attention,  has  no  ocnnotation,  and  thetefiife  no  proper  nnitj.  This 
eoooepiion  of  the  present  in  geaenl,  or  it  in  fenerali  is  rend^ied  m 
philosophieal  language  bj  the  word  snbstanee  **  in  one  of  ils  meanings. 
Before  anj  oomparieon  or  disdriminaAion  can  he  made  between  what  is 
present,  what  is  preaent  most  have  been  recognised  as  each,  as  A^and 
tobsequentlj  the  metaphysical  parts  which  are  reoogniied  bj  abstne- 
tion  are  attribnted  to  this  tiE,  bot  the  cannot  itself  be  made  a  pred- 
icate. This  is  thus  neither  predicated  of  a  suli^ct,  nor  in  a  sot^ 
ject,  and  accordingly  is  identical  with  the  conception  of  substance. 

§  4.  Thi;  unity  to  which  tlie  unUerdlanditig  reduces  impressions  is 
the  unity  of  a  propojiition.  This  unity  cousists  in  the  connection  of 
the  predicute  with  the  snhject ;  and,  therefore,  that  which  is  in)f)lied  in 
the  copula,  or  the  conce[»li<)ii  ot  being,  is  that  which  completes  the 
work  of  conceptions  of  reducing  the  manifold  to  unity.  The  copula 
(or  ratiier  the  verb  which  is  copula  in  one  of  its  senses)  means  either 
actually  is  or  teould  be^  as  in  the  two  propositions,  There  is  do  grif- 
fin," and  "  A  griffin  t«  a  winged  quadruped."  The  conception  of  Being 
contains  only  that  jonetion  of  predicate  to  subject  wherein  these  two 
Terto  agree.  The  conoeption  of  being,  therefore,  plainly  has  no  ooo- 
tent  * 

If  we  say  The  store  is  blad^T  the  stove  is  <he  snAfliames,  hem. 
which  its  blackness  has  not  been  dilTerentiated,  and  the  while  it 
leaves  the  substance  just  as  it  was  seen,  ezpUiins  its  oonfnsedness,  by 
the  application  to  it  of  Uaeknett  as  a  predicate. 

Tbongfa  hmff  does  not  affect  tho  subject,  it  implies  an  indefinite 
determinability  of  the  predicate.  For  if  one  could  know  the  copuin 
and  predicate  of  any  proposition,  os^  ....  Is  a  tailcd^man,"  he 
would  know  the  predicate  to  be  applicable  to  something  eupposable, 
at  leajit.  Accord injjrly,  we  have  propositions  whose  subjects  are  entirely 
indetiniie,  as  "  There  is  a  beautiful  ellipse,"  where  the  subject  is  merely 
something  actual  or  potential ;  but  wo  have  no  {)ropo^itions  whose 
predicate  is  entirely  indeterminate,  for  it  would  be  quite  senseless  to 
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say,  "  A  has  the  coiDinon  characters  of  all  tkinga,**  inasmuch  as  there 
are  no  such  common  characters. 

Thus  substance  and  beinn;  are  the  be^nning  and  end  of  all  con- 
ception. Substaoce  is  inapplicable  to  a  predicate,  and  being  is  equally 
80  to  a  subject 

§  5.  The  terms  precision"  and  ''abstraction,'*  which  we^  formerly 
applied  to  every  kind  of  separation,  are  now  limited,  not  merely  to  men« 
tal  separation,  but  to  that  which  arises  from  attenUon  to  one  element 
and  neglect  qf  the  other.  Exclusive  attention  consists  in  a  definite  con- 
ception or  mpponHon  of  one  part  of  an  object,  wit|pout  any  supposi- 
tion of  the  other.  Abstraction  or  precision  ought  to  be  carefully  die- 
tingnished  from  two  other  modes  of  mental  separation,  which  may  be 
termed  diteriminatian  and  diuodation.  Discrimination  has  to  do  mere- 
ly with  the  essences  of  terms,  and  only  draws  a  distinction  in  meaning. 
Dissociation  is  that  separation  which,  in  the  absence  of  a  constant 
association,  is  permitted  by  the  law  of  association  of  images.  It  is  the 
consciousness  of  one  thing,  without  the  necessary  simultaneous  con- 
sciousness of  the  other.  Abstraction  or  precision,  therefore,  supposes 
a  greater  separation  than  discrimination,  but  a  less  separation  than  dis- 
sociation. Thus  I  ran  discriminate  red  from  blue,  space  from  color, 
and  color  from  space,  but  not  red  from  color.  I  can  prescind  red  from 
blue,  and  space  from  color  (as  is  manifest  from  the  fact  that  1  actually 
believe  there  is  an  uneolored  space  between  my  face  and  the  wall)  | 
but  I  cannot  prescind  color  from  space,  nor  red  from  color.  I  can  dis- 
sociate red  from  blue,  but  not  apace  from  color,  color  from  space,  nor 
red  from  color. 

Predsioa  is  nol  a  reciprocal  process.  It  Is  frequently  the  case, 
tfaa^  while  A  cannot  be  prescinded  from  B,  B  can  be  prescinded  from 
JL  Tliis  cirenmstance  is  accounted  for  as  follows.  Elemeniaiy  con- 
ceptions only  arise  upon  the  occasbn  of  experience ;  that  is,  they  are 
produced  for  the  first  time  aoeordiog  to  a  general  law,  the  cooditioa 
of  which  is  the  existence  of  oertaia  impreisiont.  Now  if  a  conception 
does  not  reduce  the  impressions  upon  which  it  follows  to  unity,  it  is  a 
mere  arbitrary  addition  to  these  latter;  and  elementary  conceptions  do 
not  arise  thus  arbitrarily.  Bot  if  the  impressions  could  be  definitely 
comprehended  without  the  conception,  this  latter  would  rmi  reduce 
them  to  unity.  Hence,  the  impressions  (or  more  imrnctiiate  <.uiict'|)- 
tious)  cariiiot  be  definitely  conceived  or  attended  to,  to  the  neglect  of  an 
elementary  conception  which  reduces  them  to  unity.   On  the  other 

VOL.  YU.  87 


Digitized  by  Google 


890        pboohdifgs  ov  ths  aicbrioav  aoaoht 

hmi,  whM  (meh  a  oonoeplSiMi  bat  ohm  been  ohtekwd,  then  in 
g^eial,  DO  Teason  why  the  premisee  whieh  have  oeeanoDed  it  ahouU 
net  be  negleoted,  and  thcfefore  the  expfadning  oonceptioB  may  lire- 
qiientlj  be  prescinded  from  the  more  immediate  ones  and  from  the  im- 
pressions. 

§  6.  Tlie  fucts  now  collected  nfTbrd  tlie  basis  for  a  systematic  method 
of  searchinf^  out  whatever  universal  rlrmeiilaiy  tioMcejjtions  th^r*  maj 
be  interniediHte  between  the  niiiuilnld  of  substance  and  the  unity  of 
being.  It  ha-s  been  shown  that  the  occasion  of  the  introduction  of"  a 
tmiveri^al  elementary  conception  is  either  the  reduction  of  the  manifold 
of  substance  to  unity,  or  else  the  cnr  junction  to  substan<»  of  another 
eonception.  And  it  has  fui  iher  hecn  shown  that  the  elements  conjoitied 
cannot  be  suppos(  d  witliout  llie  conrt  pticin,  M'hereas  llic  conception 
can  fjeiierally  be  <su])posed  without  tliese  rlements.  Xow,  eriif;»irical 
psychology  discovers  tiie  occasion  ot  tlie  introduction  of  a  ronception, 
and  we  have  only  to  ascertain  what  conception  already  lies  in  the  data 
which  is  united  to  that  of  substance  by  the  first  conception,  but  which 
cannot  be  supposed  without  this  first  conception,  to  have  the  next  eoa* 
eeption  in  order  in  passing  from  being  to  substance. 

It  may  be  noticed  that,  throughout  this  process,  introspection  is  nol 
naorted  to»  Nothing  is  aasumed  respecting  the  subjective  elements 
of  oooaeioosDeas  whioh  oaimot  be  securely  iafened  from  the  objectiYO 
elements. 

§  7.  The  eoneeptiea  of  being  arises  npon  the  fonnatioa  of  a  prop*^ 
osttioii.  A  propotitien  always  has,  besides  a  tens  to  express  the  sub- 
stancci  another  to  express  the  quality  of  that  substanoe;  and  the 
fuBotioB  of  the  eonceptioo  of  being  is  to  unite  the  quality  to  the  enb- 
etanee.  Quality,  therefore,  in  its  very  widest  sease^  is  the  first  ooaeep* 
tian  in  order  in  passing  from  beug  to  subslanee* 

Qualify  seems  at  first  sight  to  be  gite  in  the  impreenoo,  Soeh 
lesnlts  of  introspeetiofi  aia  uDtmetworlhy,  A  proposition  assarts  tba 
applieaUfity  of  a  mediato  eoneepti<m  to  a  mom  immediato  one.  Binds 
ibk  is  OMsrlMi^  the  more  mediato  eoneeptiea  is  dearly  regarded  indepen- 
dently of  this  dreumstanee^  ibr  otherwise  the  two  eoneeptions  would  not 
be  distinguished,  but  one  would  be  thought  through  the  other,  without 
this  latter  being  an  object  of  thought,  at  alL  The  mediato  conoeption, 
then,  in  order  to  be  oMurted  to  be  applicable  to  the  other,  must  fint  be 
oensiderad  without  regard  to  this  drcomstanee,  and  tahen  immadiatoly.  * 
Bnl»  taken  immediately,  it  ttanaeands  what  it  given  (the  mora  imma* 
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4fat*  ofloeeptioo),  and  ill  applicabiUty  to  tb«  ktter  Ib  hypqlfaeiiei^ 
Tiike,  for  example,  the  propoaitioii*  Tfak  etove  ie  IMk,"  Here  the 
eonoeptloa  ef  IAm  fleet  i»  the  mora  immediate!  that  of  Hadk  the  more 
mediate^  whioh  ktter,  to  he  predicated  of  the  former,  most  he  die- 
erimiaaied  from  it  and  eoneidered  in  iitUf,  not  as  applied  to  an  object, 
but  simply  as  embody  ing  a  quality,  hlackness.  Now  thid  blmckneu  is  a 
purii  stpecies  or  abstraction,  and  its  application  to  iJtii  stove  h  entirely 
hy{)Otheti«il-  The  same  tliinj»  is  meant  by  *'  the  ptove  is  black,"  hy 
"  there  is  l)lacknc.ss  in  the  stove."  iLmbodyinij  bUickncss  ir^  the  equiv- 
alent of  black.*  The  [jroof  is  thi-i.  These  conc»'[>tioiis  are  applied 
indifferently  to  pretjis<;ly  iln'  same  facts.  W\  tli<'r('t()i-(\  they  were  dif- 
ferent, the  one  which  was  first  applied  would  fulfil  every  functioo  of 
the  other ;  so  that  one  of  them  would  be  superfluot^.  Now  a  super* 
flvoQS  eoBoeptioB  i»  aa  arbitrarjr  fiction,  whereaa  demeatary  woasg^ 
tioos  ariae  oolj  upon  the  requirement  of  experienee^  eo  that  a  8aper> 
flnode  etemeatary  conception  id  impossible.  Moreover, the  conception  of 
a  pure  abstractioa  it  iadispensable^  heoaaae  we  eannot  eomprehead  an 
i^reameot  of  two  things,  except  as  an  agreement  in  some  ntptt^  and 
this  respect  is  siioh  a  pore  ahstmetioa  as  hiaekaese*  Such  a  pare 
ahslraetion,  xefereaoe  to  which  eoastituteeayiHriiiiijyoggenendaltribate^ 
mkj  he  termed  a  groundm 

Befhrenoe.to  a  grooad  eannoi  be  preeciiided  from  beings  hat  being 
eaa  be  prescinded  from  it. 

§  8.  Empirical  psychology  has  esteUasIied  the  fact  thai  we  can  know  a 
qnalit J  on\j  by  means  of  ita  contrsst  with  or  similarity  to  another.  *  By 
contrast  and  agreement  a  thing  is  referred  to  a  correlate,  if  this  term 
may  be  used  in  a  wider  sense  than  usuaL  TLc  occaaiou  of  tiie  iiitro- 
duction  of  the  conception  of  reference  to  a  ground  is  the  reference 
to  a  correlate,  and  this  is,  therefore,  the  next  conception  in  order. 

Reference  to  a  correlate  ainnot  be  prescinded  from  reference  to  a 
ground ;  but  reference  to  a  ground  amy  be  prescinded  from  reference 
to  a  oon*elate. 

§  9.  The  occasion  of  reference  to  a  correlate  is  obviously  by  com* 
parisoo*  This  act  has  not  been  soffieieotly  studied  bj  the  psjcbolo- 
gists,  and  it  will,  therefore,  be  necessary  to  adduce  some  .examples  lo 
ihaw  in  what  it  oonslste*  Suppose  we  wish  to  oompare  the  Utieis 


*  This  agreea  with  the  author  of  "  De  Geacnbus  et  Bpeciebiu,"  Ouvrages  Iiidditi 
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p  and  b.  We  maj  imagine  one  of  them  to  be  tuned  over  en  the 
line  of  writiog  as  an  azia*  then  laid  opon  the  other,  and  finally  to  be- 
oome  transparent  go  that  the  other  can  be  seen  through  it  In  this 
way  we  shall  form  a  new  image  which  mediatei  between  the  images 
of  the  two  letters,  inasmuch  as  it  repreMnts  one  of  them  to  be  (when 
turned  over)  the  likenese  of  the  other.  Again,  Ruppoae  we  think  of  a 
mnrderer  as  being  in  relation  to  a  murdered  person ;  in  this  case  we 
oonoeive  the  act  of  the  murder,  and  in  this  conception  it  is  repre- 
sented that  corresponding  to  every  murflerer  (as  well  as  to  every  mur- 
der) there  is  a  murdered  person  ;  and  thus  we  resort  agjiin  to  a  medi- 
ating representation  which  represents  the  relate  as  standing  for  n  cor- 
relate wiih  which  the  mediating  representation  is  itself  in  relation. 
Again,  su|>po.-<e  we  look  out  the  word  homim  in  a  French  dictionary ; 
we  shall  find  opposite  to  it  the  word  man,  which,  so  phiced,  represents 
hotnme  as  representing  the  same  two-legged  creature  which  man  itself 
represents.  By  a  further  accumulation  of  instances,  it  would  be  found 
that  every  comparison  requires,  besides  the  related  thing,  the  ground, 
and  the  correkte,  also  a  mediating  reprueiUaiion  which  represenU  the 
f«lat$  Uthta  repreientaHan  of  th$  same  eerrdatt  which  thi$  nudUding 
tepnunuaim  iUelf  r^rntmit.  Such  a  mediating  representation  may 
be  termed  an  tnUrpntant^  because  it  fulfils  the  office  of  an  interpreter, 
who  says  that  a  foreigner  says  the  same  thing  which  he^himseff  says. 
The  term  represrataUon  is  here  to  be  understood  in  a  Tery  extended 
sense,  which  can  be  explained  by  instances  better  than  by  a  definitioii. 
In  this  sense,  a  word  represents  a  thing  to  the  conception  in  the  mind 
of  the  hearer,  a  portrait  represents  the  peraon  for  whom  it  Is  intended 
to  the  conception  of  recognition,  a  weathercock  represents  the  di- 
rection of  the  wind  to  the  conception  of  him  wlio  understands  it,  a 
barrister  represents  his  client  to  the  judge  and  jury  whom  he  influ- 
ences. 

Every  refereuce  to  a  correlate,  then,  conjoins  to  the  substance  the 
conception  of  a  reference  to  an  interpret;int  ;  and  this  is,  therefore,  the 
next  conception  in  order  in  passing  from  being  to  substance. 

Reference  to  an  intcrprctant  cannot  be  prescinded  from  reference 
to  a  correlate ;  but  the  latter  can  be  prescinded  from  the  former. 

§  10.  Reference  to  an  interpretant  is  rendered  possible  and  justified 
by  that  which  renders  possible  and  jui^tifies  compazison.  But  that  is 
clearly  the  diversity  of  impressions.  If  we  had  but  one  impression,  it 
would  not  requira  to  bo  reduced  to  unity,  and  would  theieibra  nol 
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need  fo  be  thougbl  of  as  referred  to  m  interpretant,  and  the  concep- 
tioD  of  referenoe  to  an  interpretaot  would  oot  ariie*  Bot  sioce  there 
is  a  manifold  of  impressions,  we  have  a  foelbgof  eomplicatioii  or  confu- 
sion, which  as  to  differentiate  the  impression  from  that,  and  then, 
having  been  d.lVerentiatetl,  they  requiro  to  be  brought  to  uiiiiy.  Now 
they  are  not  brought  to  unity  uiiui  we  conceive  them  together  as  being 
ourt,  that  is,  until  we  refer  them  to  a  cuiict.|)lion  as  their  interpre- 
tant.  Thus,  the  reference  to  an  interpretant  arises  upon  the  holding 
together  of  diverse  impressions,  and  thfrefore  it  does  not  join  a  con- 
ception to  the  substance,  m  the  other  two  reierencc^i  do,  but  unites 
directljr  the  manifold  of  the  substance  itself.  It  is,  tber^oro,  the  last 
conception  in  order  in  pasnng  from  being  to  substance. 

§  11.  The  five  ooaeeptions  thus  obtained,  for  reasons  which  will  be 
snffidentlj  obmns,  maj  be  tenned  eategonef*  That  is, 

BEING, 

Quality  (Beferenoe  to  a  Ground), 
Relation  (Reference  to  a  Oorrefaite), 

Hepresentation  (Reference  to  an  Interpretant), 

SUBSTANCE. 

The  three  intermediate  conceptions  mn}  he  termed  accidents. 

§  12,  This  passage  from  the  many  to  the  one  is  numerical.  The  oon- 
cepticm  of  a  third  is  that  of  an  object  which  is  so  related  to  two  others, 
that  one  of  these  must  be  related  to  the  other  in  the  same  way  in  which 
the  third  is  related  to  that  other.  Now  this  coincides  with  the  ooacep- 
lion  of  an  interpretant  An  other  is  plainlj  eqoiTalent  to  a  eorr^aie. 
The  conception  of  seoond  diflers  from  that  of  other,  in  implying  the 
possibility  of  a  third.  In  the  same  way,  the  conception  of  sejf  implies 
the  possibility  of  an  other.  The  Chwrnd  is  the  self  abstracted  from 
the  Goncreteness  which  implies  the  possibility  of  another. 

§  18.  Since  no  one  of  the  categories  can  be  prescinded  from  those 
aboYe  it,  the  list  of  snpposable  objects  which  they  afford  is. 

What  is. 

Quale  —  that  which  refers  to  a  ground, 
Relate  —  that  which  refei^  to  ground  and  correlate^ 
Bepresentamen  —  that  which  refers  to  ground,  correlate,  and 
interpretant 

It 

f  14.  A  quality  may  have  a  apedal  determination  whieh  prevents 
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ill  bong  preieinM  firon  referasioe  to  ft  Mrelfttck  Heie»  tiMrt  m 
two  kindfl  of  lelatioiw 

iHt  That  of  relalw  wboM  nferaioe  to  «  ground  St  a  pMoiadible 
or  intoriMl  quality. 

2d.  Tbat  of  rolatea  whoM  nferaice  to  a  grond  is  an  napntdodU 
ble  or  relative  qttaUty, 

In  the  ibnner  eaM»  tho  rdatioa  it  a  mera  eonctirrfiici  of  Iba  eorra- 
lates  ia  one  ohanicter,  and  the  idato  and  eomlate  aro  not  dittio* 
gubhttd.  In  tbe  latter  ease  the  correlate  it  set  over  against  the  t9ht9, 
and  tlMie  is  in  tome  tense  an  opposiiim* 

Belalet  of  the  fint  kind  are  bvonght  into  rdatitn  timpl/  bj  tlMir 
agreement  Bat  mere  disagreement  (unrecogniaed)  doet  noi  eonsti- 
tute  relation,  and  therefore  relates  of  the  teeond  kind  are  only  brought 
into  relation  hj  correspondence  in  fact. 

A  reference  to  a  ground  may  also  be  such  that  it  cannot  be  pre- 
scinded from  a  reference  to  an  intcrpretant.  In  this  case  it  mny  be 
termed  an  iinputed  quality.  If  the  reference  of  a  relate  to  its  ground 
can  be  pre*cLnded  from  reference  to  on  iiiterpretant,*its  relation  to  its 
correlate  ii*  a  mere  concurrence  or  coraiauaity  in  the  pussession  of  a 
qiiaUty,  and  therefore  the  reference  to  a  correlete  can  be  prescinded 
from  ret'ereace  to  an  inierpretaaU  It  foUow:i  that  there  are  three 
kindj  of  representation!!. 

1st.  Those  whose  relation  to  their  olj(  rts  is  a  mere  community  in 
some  quality,  and  these  repre.-«entaiion.-*  may  be  termed  Likenesses, 

2d.  Those  whose  relation  to  their  objects  consists  in  a  correspoodeooe 
in  fact,  and  these  may  be  termed  Indices  or  Signs. 

3d.  Those  tbe  ground  of  whose  relation  to  their  objects  is  an  im* 
puted  character,  which  are  the  same  as  general  ngnt^  and  ttiese  may' 
be  termed  Symbols* 

§  15.  I  shall  now  diow  how  the  three  coneeptions  of  rpferenoe  to  a 
ground,  reference  to  an  object,  and  reference  to  an  interpretant  are 
the  fundn mental  ones  of  at  least  one  universal  science,  that  of  logic 
Logic  is  said  to  treat  of  second  intentions  as  applied  to  first.  It  would 
lead  me  too  far  away  from  the  matter  in  hand  to  discuss  the  tmth  of 
this  statement;  I  shall  simply  adqit  it  as  one  which  seems  to  me 
to  aflbrd  a  good  definition  of  tbe  subject-genus  of  this  science.  Now, 
second  intentions  are  tbe  olgeett  of  tbe  nnderrtanding  eonsidered 
as  representotiont»  and  the  first  intentioos  to  which  they  apply  are  the 
oliiecto  of  those  repeeseotatim  Th»  olgetts  of  the  nodecatmidingp 
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comideMd  M  represoitatioiii,  are  ajmbola,  HoaX  »,  signs  whidi  m  at 
leMl  poteatiall/  genenL  Bat  tlie  rules  of  logic  hold  good  of  any 
ftjabols,  of  those  iHiidi  are  written  or  spoken  as  well  as  of  those 
which  are  thought.  Thej  have  no  immediate  application  to  likenesses 
or  indices,  because  no  arguments  can  be  constructed  of  these  alone, 
but  do  apply  to  all  symbols.  All  i^yniboKs  indeed,  are  in  one  pen-c 
relalive  to  tlie  umicrstanding,  but  only  in  the  sense  in  wiiich  ul>o  wW 
things  are  rtlative  to  the  understanding.  On  this  account,  therelbre, 
the  relation  to  llie  understanding  need  not  be  expressed  in  the  defini- 
tion of  the  sphere  of  logic,  since  it  determines  no  limiiation  of  that 
•  sphere.    But  a  distinction  can  be  made  bet\\*^en  concepts  winch  are 

supposed  to  have  no  existence  except  so  iar  as  they  are  actoally 
■  present  t/i  the  understanding,  and  external  symbols  wlucli  t-tiU  rctnin 
their  thaiacter  of  symbols  so  long  as  they  are  only  capable  of  being 
understood.  And  as  the  rules  of  lof^ir  apply  to  these  latter  as  much 
as  to  the  former,  (and  though  only  througii  the  former,  yet  thin  charac- 
ter, since  it  belongs  to  all  things,  is  no  limitation,)  it  follows  that  logic 
has  for  its  subject-genus  all  symbols  and  not  merely  concepts.*  We 
cocne,  therefore,  to  this,  that  logic  treats  of  the  reference  of  symbols  in 
general  to  their-  otyecU.  In  this  view  it  is  one  of  a  trivium  of  con- 
ceivable sciences.  The  first  would  treat  of  the  formal  conditions  of 
•ymbob  having  mining,  that  is  of  the  reference  of  symbols  in  general 
to  their  groaods  or  imputed  characters,  and  this  might  he  called  formal 
grammar ;  the  eecond»  logic,  would  treat  of  the  formal  coaditions  of  the 
tmtfa  of  symbols;  and  the  third  wouUI  treat  of  the  formal  conditions 
of  the  force  of  symholsy  or  their  power  of  appealing  to  a  mind,  that  i%  • 
of  Uielr  reference  in  general  to  interpcetants,  and  Ihia  might  be  called 
formal  rhetoric. 

There  would  be  a  general  diniimi  of  qrmhob,  common  Co  all  these 
idenees;  namely,  into^ 

1* :  Symbols  which  dfarectly  determine  only  their  yromub  or  imputed 
qualities,  and  are  thus  but  sums  of  nuufa  or  Ismii/ 

•  Hsihsrt  leyi:  "Uosie  sIfamntKdMn  QcdaDkcii  Isissii  lidi  von  nid  Sdtea 
betfadktso ;  thdb  als  Thatij^kciten  anscres  Geistes,  thctU  in  IIin^<icht  dcsnen,  wag 
durch  bie  gedacht  wird.    In  letzcrcr  Bcziehnng  heissen  sie  Brgriffe,  wi!lr!irs  Wort, 

ind'-rn  »  s  (las  Bi-fjriffme  bezeirhnct,  zu  abstrahiren  pchictct  von  der  Art  und  \\'ei»e, 
wic  wir  den  Gedatikca  empfaogea,  produ<  iren,  odcr  rcprtxlut  iren  rri<i;;tn."  But 
the  whole  difference  between  a  concept  and  an  external  si^  lica  m  ihette  respects 
vUdi  logic  onght,  sfxordmg  to  Hiiihsil»  to  abttmet  floai. 
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S*:  STUfbolt  which  abo  nidepeiidenU7  deCemiine  their  o^'«eff  bj 
means  of  other  term  or  terms,  and  thus,  expressing  their  own  objectiire 
Talidity,  become  capable  of  tmth  or  &kehood,  that  l8»  are  propoMmt ; 
and, 

Symbols  which  also  independently  determine  Iheir  interpretants, 
and  thus  the  miiuls  to  which  they  appeal,  by  preroicting  a  proposition 
or  propositions  whicli  surh  a  mind  is  to  admit.    These  are  arguments. 

And  it  is  remarkaljle  that,  among  all  the  definitions  <>!  tlie  prn[)(i  iiian, 
for  example,  at)  the  oratio  indicattva,  m  the  subsuniption  of  'm  ol  i(  ct 
under  a  concept,  as  the  expression  of  the  relation  of  two  concepts,  and 
as  the  indication  of  the  mutable  ground  of  appearance^  there  is,  per- 
haps, not  one  in  which  the  conception  of  refi^oce  to  an  object  or 
correlate  is  not  the  important  one.  In  the  same  way,  the  eooception  * 
of  reference  to  an  ioterpretaal  or  third,  is  alwajs  prominent  in  the 
definitions  of  argament. 

In  a  proposition,  the  term  which  separately  indicates  the  object  of  the 
symbol  is  termed  the  subject,  and  that  which  indicates  the  ground  is 
termed  the  predicate.  The  objects  indicated  by  the  snbjeet  (which 
are  always  potentially  a  plondityj — at  least,  of  phases  or  appearances) 
are  therefore  stated  by  tlic  proposition  to  be  related  to  one  another  on 
the  ground  of  the  character  indicated  by  the  predicate.  Now  this  re- 
lation may  be  either  a  ooneurrenoe  or  an  opposition.  Fropositioiis  of 
concnrrence  are  those  which  are  usually  considered  in  logic ;  but  I 
have  shown  in  a  paper  upon  the  classification  of  arguments  liuii  it 
i.^  also  necessary  to  consider  separately  propositions  of  opposition,  if 
we  are  to  take  account  of  such  argumonfs  a-J  the  following:  — 

Whatever  is  the  half  of  anylluii|s      less  than  that  of  which  it  is 
the  half; 

A  is  half  of  B  : 
A  is  less  than  B, 

The  subject  of  stich  a  proposition  is  separated  into  two  terms,  a 
''subject  nominative*'  and  an  ''object  accusative." 

In  an  argument,  the  premises  form  a  representation  of  the  conclu- 
sion, because  they  indicate  the  interpretant  of  the  argument,  or  repre- 
sentation representing  it  to  represent  its  object  The  premit«8  may 
aflibrd  a  likene«s  index,  or  symbol  of  the  conclusion.  In  deducti¥e 
argument,  the  conclusion  is  represoited  by  the  premises  as  by  a 
general  sign  under  which  it  is  contained.  In  hypothesesi  lomethtBg 
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like  the  conclusion  is  proved,  that  the  premises  form  a  likeness  of 
the  conclusioQ.   Take,  for  example,  the  following  aiguments^ 

M  is,  for  instance,  i*,  P",  F"',  and  P'^; 

SUPyP",  P\  andi»»^: 

jS  is  J£ 

Hero  the  fir^t  premise  amounts  to  this,  that  **  P'  i*',  P'",  and  P'^  " 
is  a  likeness  of  and  thus  the  premises  are  or  repiesenta  likeness 
of  the  conclusion.  That  it  is  different  with  induction  another  example 
will  show. 

8'^  S"f  S'",  and  S^"  are  taken  as  samples  of  the  collection  Jf; 
S*,  S",  S'**,  and  iS**^  are  i*: 
All  if  is  P. 

Hence  the  first  premise  amounts  to  saying  that  "  *S",  S",  S"',  and  S^^*' 
is  an  index  of  J/I  Hence  the  premises  are  an  index  of  the  conclu- 
sion. 

The  other  divisions  of  terms,  propositions,  and  ai^uments  arise 
from  the  distinction  of  extension  and  comprehension.  I  propose  to 
treat  this  subject  in  a  subsequent  paper.  But  I  will  so  far  anticipate 
that,  as  to  say  that  there  is,  firsl»  the  direct  reference  of  a  symbol  to 
its  objects,  or  its  denotatioii ;  seeond,  the  reference  of  the  symbol  to 
its  ground,  through  its  objeet,  that  is,  its  reference  Co  the  common 
characters  of  its  objects,  or  its  connotation ;  and  third,  its  reference  to 
its  interpretants  through  its  object,  that  is,  its  reference  to  all  the  syn- 
theUcal  propositions  in  whidi  its  objects  in  common  are  subject  or 
predicate,  and  this  I  term  the  information  it  embodies.  And  as  every 
addition  to  what  it  denotes,  or  to  what  it  connotes,  is  effected  by  means 
of  a  distinct  proposition  of  this  kind,  it  follows  that  the  extension 
and  comprehension  of  a  term  are  in  an  inverse  relation,  as  long  as 
tlic  information  remains  the  same,  and  that  every  increase  of  informa- 
tion is  accompanied  by  an  increase  of"  one  or  other  of  tliese  two  quan- 
tities. It  may  be  observed  that  extension  and  comprehension  are 
very  oflco  taken  in  other  senses  in  which  this  last  propoaition  is  not 
true. 

This  is  an  imperfect  view  of  the  application  which  the  conceptions 
VOL.  yn.  88 
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which,  according  to  our  analysis,  are  the  most  fundamental  ones  find 
in  the  s{)liere  of  logic.  It  is  believed,  however,  that  it  in  liufficient  to 
show  that  at  loast  > omeLhing  may  bc  uscfullj  suggested  by  con- 
sidering this  scieucu  iu  this  light. 


Five  bandred  and  elghii^-tlklrd  BI««tlng« 

Hay  28y  1867.  —  Annual  Meetino. 

The  PiiESiDENT  in  the  chair. 

The  following  Report  of  the  Couucil  upon  the  changei 
which  had  occurred  in  the  Academy  during  the  past  year 
«    was  presented. 

In  survejing  the  events  of  the  pa>t  year,  as  respects  the  membetthip 
of  the  Academy,  the  Council  would  first  call  attention  to  the  losses 
which  we  have  sustained,  and  would  put  upon  record  some  bi  itt  tribute 
to  the  memory  oi  our  deceased  associates.  We  have  lo>t  six  Fellows, 
two  A^bociate  Fellows,  and  one  Foreign  Hooonury  Member,  —  nine  in 
all. 

Four  of  the  six  taken  from  our  ioiinedmte  circle,  ^rejjsri?.  Havward, 
Mussey,  Swett,  and  Jenks,  were  well  advanced  in  years ;  two.  Dr. 
Grould  and  Dr.  Bryant,  were  suddenly  removed  from  active  life  and 
stations  which  they  might  have  been  expected  much  longer  to  adorn. 
All  have  left  nameB  and  memories  to  be  affectionately  cherished  by 
this  society. 

James  Hatwabd  was  bom  in  Concord,  MassachosettSi  in  the  year 
1786,  and  died  July  27,  1866.  His  youth  was  passed  on  his  father's 
*^irm,  first  in  Concord,  and  afterwards  in  Plainfield,  Hampshire  County, 
to  which  place  his  fkther  removed  when  James  was  eight  years  old. 
Anxious  to  obtain  a  libend  education,  he  left  his  home  at  the  age  of 
eighteen,  in  the  hope  of  finding  in  Boston  employment  that  would  give 
him  the  means  of  aeoomplishiog  his  purpose.  After  three  years  of 
fruitless  effort  he  returned  to  his  old  home,  and  took  the  management 
of  his  father's  farm,  teachinj^  scliool  in  winter,  and  studyitiLr  at  intervals. 
It  was  not  until  1815,  when  he  was  twenty-nine  years  ol«i,  Lhat  he  was 
able  to  carry  out  his  purpose  of  enterin;^  collc;^e  at  Cambridge.  Grad- 
uating in  1810,  he  entered  the  Divinity  School,  and  went  throuiih  its 
coarse,  but  having  been  appointed  tutor  in  mathematics  in  the  Col- 
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loge  in  1880,  he  ooDtinoed  In  that  offioe  until  182$,  when  be  became 
Ffofeseor  of  Uathematies  and  Natural  Phfloaophj.  The  veiy  next 
jear,  however,  he  resigned  his  profesBorBhip,  to  devote  huntelf  to  Ovil 

Engineering ;  and  the  game  year  he  was  appointed  a  member  of  the 
State  Board  of  Internal  Improvements,  and  also  engineer  to  this  Board. 

His  first  work  appears  to  have  been  a  survey,  made  in  1827,  of  a  line 
from  Boston  to  Providence  for  a  raih-oad  to  be  worked  by  horse-power. 
This  was  followed  by  a  survey  of  a  line  from  I'lymouth  to  Wareham- 
In  1829  he  visited  Penn!»yIvani}L  :u;  1  Maryland,  and  made  a  report  on 
the  internal  improvements  of  tho.'C  States.  These  and  siniilar  labors 
pive  him  ati  lionorable  place  among  those  who  introduced  the  railway 
system  into  Massaehusettf.  Subsequently  (183G  to  1815)  he  was  en- 
gineer of  the  Boston  and  Maine  liailruad,  the  fjreater  part  of  whieh 
was  built  by  him.  lie  was  I'ri'sident  of  this  road  from  1853  to  1856. 
Mr.  Hay  ward  also  took  an  early  interest  in  the  preservation  of  the 
harbor  of  Boston,  and  was  a  member  of  the  first  Board  of  Harbor 
Commissionei^.  Besides  the  extended  surveys  fhen  made,  and  othen 
ten  years  later,  as  a  Commissioner  on  the  third  Board  he  was  con- 
sulted, in  1850,  by  a  Committee  of  the  Legislature  on  the  Harbor,  and 
in  1853  by  a  Commitice  of  the  City  GoTemment  on  the  Harbor,  and 
made  reports  to  both  these  bodies.  In  the  former  of  these  re{iort8 
he  recommended  the  building  of  a  sea-wall  along  the  northern  border 
of  the  South  Boston  flats  to  Fort  Independence,  whieh  is  one  of  the 
main  features  In  the  present  plans  for  improving  the  harbor.  BlEr. 
Hajward  was  elected  into  this  Academy  in  1834. 

At  the  elose  of  bis  long  and  nseliil  career,  Mr.  HaTwaid  testified 
his  loTe  of  sdence  and  his  interest  in  the  elevation  of  his  fellow-men 
by  many  noble  bequests.  Among  the  most  important  of  these  were 
three  of  $  90,000  each  to  the  Observatoty  at  Oambridge,  to  the  Massup 
ehnsetts  Institute  of  Technology,  and  to  the  Unitarian  Association,  for 
the  support  of  foreign  missions. 

Dr.  BsuBBir  l>uxBairi>  Musbet  died  in  Boston  on  the  Slat  of 
Jone,  1866,  at  the  age  of  eighty-six  years,  having  been  born  at  Pel- 
ham,  New  Hampshire,  June  23,  1780.  His  childhood  was  passed  in 
different  country  town'*  of  New  Hampshire,  in  which  his  father  suc- 
cessively re.-'ided,  unul,  at  the  age  of  twenty-one,  he  entered  the  Junior 
class  at  Dartmouth  College.  He  pursned  his  medical  studies  at  the 
same  institution,  under  the  tuition  of  the  celebrated  Protessor  Nathan 
Smith,  and  afUjrwards  at  the  UniTersity  of  Pennsylvania)  from  which 
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he  took  the  degree  of  Doctor  In  Medtome  in  1^9.  Dr.  Mnssej  wai 
n  representatiTe  of  a  dus  not  uncoininoQ  in  "New  EngUwd,  of  joong 
men  early  thrown  upon  their  own  reaonrcest  whose  diligence,  enter- 
prise, good  flense,  and  indomitable  self-reliance  have  gradually  conducted 
them  to  derated  positions  in  society.  He  was  an  original  thinker,  an 
honef»t  reformer,  a  leader  rather  than  a  follower  of  public  opinion. 
Whilt^  a  student  at  riiiladelpUia  he  instituted  ?ome  important  experi- 
ment«  on  tlie  subject  of  cutaneous  absorption,  which  gave  distiacLiou 
to  Ills  name  then  and  afterwards.  He  bcL^an  the  practice  of  mcth'cine 
at  Salem,  with  mnch  success  ;  and  took  ul  once  so  marked  a  i»ositiou 
that  he  was  elected  into  this  Academy  at  the  anniversary  meelin;^  in 
1811,  fifty-six  years  ago.  He  was  soon  (in  18 11)  made  Professor  of 
the  Theory  and  Practice  of  Medicine  in  Dartmouth  College,  where 
he  was  the  principal  piUar  of  the  Medical  School,  lecturing  simul- 
taneously on  three  seTeral  departments  of  medical  science.  His  pnuy 
tice,  especially  in  surgery,  was  large  and  arduous.  His  celebrity  as 
a  teadier  procured  for  him  invitations  to  join  the  medical  schools  of 
several  of  the  most  important  cities  of  the  West,  and  ended  in  his 
establishment  at  Cincinnati  as  one  of  the  principal  professors  in  the 
Ohio  Medical  College.  After  fourteen  years  in  this  service,  and  six 
in  connection  with  the  Miami  Medical  College,  he  resigned  his  official 
duties,  and  returned  to  spend  a  serene  old  age  among  his  friends  and 
kindred  in  Boston. 

Dr.  Mussey  was  a  prominent  friend  of  temperance  ;  and  his  unspar- 
ing efforts,  both  by  precept  and  exiunpl*.,  have  done  much  to  abate  the 
abuse  of  stimulating  hVjuors  in  our  own  country,  if  indeed  that  cryin<^ 
evil  can  be  said  to  be  yet  abated.  His  opinions  as  to  diet  were  those 
of  an  uhraist.  It  is  well  known,  that  he  subsisted  for  the  la?t  thirty 
years  of  his  hfe  without  meat  or  stimulants,  continiug  himself  wholly 
to  vegeteble  food,  water,  and  milk.  It  is  probable  that  he  will  not 
have  many  followers  in  this  ascetic  mode  of  living;  ye^  as  he  enjoyed 
unusual  health  and  activity  of  body  and  mind  to  a  Y&ry  advanced  age, 
his  examine,  added  to  others  previously  known^  may  at  least  help  to 
establish  the  fact  that  such  a  diet,  when  not  contra-mdicated,  is  safo 
and  salutary,  as  it  is  economicaL 

Db.  AuavBTua  Addison  Goitld  died  in  Boston,  suddenly,  of 
cholera,  on  the  15th  of  September  last,  in  the  sixty-first  year  of  his 
ftge.  He  was  bom  at  New  Ipswich,  Kew  Hampshure^  April  28, 1805. 
VThen  old  enough  to  labor,  the  larger  part  of  the  year  was  given  to 
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his  &ihei^8  farm,  —  a  few  winter  months  to  the  common  sdmoL  When 
only  fifteen  yean  old  he  took  the  whole  charge  of  ihe  farai)  but  still 
managed  to  secare  a  few  montlis  for  study,  so  that,  after  a  year  in  an 

academy,  he  was  able  to  outer  Harvard  College,  in  1821  ;  althoiigli,  as 
he  tells  u>.  so  ill  prepared  that  his  college  life  was  a  continual  struggle 
to  overeome  the  barriers  which  straitened  means  had  placed  between 
himself  and  the  thintjs  he  aspired  to.  By  severe  industry  and  strict 
economy  he  made  his  way,  both  as  lo  livelihood  and  learniiif;,  and  was 
graduated  with  respectable  rank.  He  became  a  j)rivate  tutor  in  Mary- 
land, and  at  the  same  time  began  the  study  of  medicine,  which  he 
completed  in  Boston,  passing  a  year  in  the  Massachusetts  General 
Ho<?pital,  as  house  student,  and  taknig  his  degree  of  ^l.  D.  in  1830. 
His  struggle  with  poverty  was  not  yet  ended.  He  had  to  undertake  ^ 
various  tasks,  the  most  Herculean  of  which  was  the  preparation  of  the 
catalogue,  in  four  large  folio  volumes,  of  tlie  fifly  thousand  pamphlets 
in  the  library  of  the  Boston  Athennf>nm.  But  he  always  found  some 
time  for  the  scientific  studies  in  which  he  soon  became  eminent.  His 
taste  for  Natural  History,  which  had  begun  to  show  itself  in  college, 
especially  in  the  way  of  botany,  now  took  its  particular  bent.  His 
first  scientific  memoir,  communicated  to  the  Boston  Society  of  Natural 
History,— of  which  he  was  one  of  the  earliest,  and  always  one  of  the 
most  efficient  members, — was  on  the  OteiiMm  of  Massachusetts. 
The  next  was  a  monograph  of  the  species  of  the  genus  Aipo,  feond 
in  the  United  States,  in  which  he  points  out  how  their  classification 
might  be  impxoyed  by  the  use  of  the  microscope.  In  1841  he  read 
beftre  the  same  society  a  paper  on  the  geographical  distribution  of  the 
shells  of  Massachusetts,  dealing  with  considerations  which  had  at  that 
time  attracted  little  attention.  He  showed  the  proportion  between  the 
marine  and  the  firesh-water  spedes  (forty-two  of  the  latter  to  two  bun* 
dred  and  three  of  the  former),  and  stated  that,  on  a  careful  comparison, 
he  was  unable  to  satisfy  himself  that  any  of  the  fresh-water  species 
were  common  to  the  Old  World  and  the  New;  and,  finally,  he  indi- 
cated the  fact  that  Gape  Cod  forms  an  Impassable  barrier  to  the  exten- 
8i<m  of  many  marine  spedes. 

But  the  most  considerable  of  his  earlier  contributions  to  sdence  was 
his  Report  on  the  Invertebrate  Animals  of  Massachusetts,  chiefly  de- 
voted, however,  to  the  MoUusca,  Up  to  this  time  there  had  been  few 
if  any  attempts  ut  so  complete  a  survey  of  the  /.nolo-jy  of  any  partic- 
ular region  of  the  United  States.    Tiiis  fills  a  volume  of  40o  [Miges, 
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illustrated  hj  more  ihaD  200  figures  skilfullj  drawn  with  hta  own 
hands,  and  every  species  was  described  anew,  —  tlie  whole  in  a  man- 
ner to  attract  the  attention  and  admiration  of  naturalists,  both  at  home 
and  abroad,  and  to  secure  for  the  author  a  prominent  position  in  their 
ranks.  His  largest  and  most  important  work  was  that  iipoti  th<i  shells 
of  the  United  States  Exploring  Expedition  under  Ckptain  Wilkes,  the 
text  of  which  fills  a  large  quarto  volumei  the  illustrations  an  imperial 
folio  atlas.  This  was  undertaken  nnder  peculiar  difficulties,  growing 
mainly  oot  of  the  fact  that  Captain  CSouthony,  bj  whom  the  collectbn 
was  chiefly  made,  bad  left  the  expedition  before  the  voyage  was  fin- 
ished ;  that  the  shells  were  not  well  cared  for,  and  were  much  ooofused 
at  Washington  before  Dr.  Gould  was  called  to  the  rescue  of  this  very 
valuable  collection.  The  published  results  of  his  investigation  are 
comprised,  not  only  in  the  generic  and  specific  characters  and  descrip- 
tions, but  in  some  valuable  generalisations  and  suggestions  in  the  mtro- 
doctoiy  part  of  the  volume  upon  gt  u^raphical  distribution,  upon  what 
are  called  representative  forms,  urging  ul^  that  animals  fimn  widely 
distant  or  dissevered  regiona  should  be  assumed  to  be  different,  however 
cloee  their  resemblance,  until  thdr  identity  can  be  proved,  —  a  rule, 
the  earlier  recognition  of  which  would  have  saved  much  labor  and  con- 
fusion in  the  determination  of  synonyme?.  He  also  here  indicates  the 
fact  that  shells  of  particular  and  scjjaratcd  rcizions  have  each  a  physi- 
ognomy of  their  own,  just  ai  have  tlic  human  racers. 

Of  T>r.  Gould's  numerous  lesser  scientific  labors  and  wrltinfrs  the 
most  noteworthy  arc  his  completion  of  the  admirable  work  on  the 
Terrestrial  Air-breatliiiig  MolluFca  of  the  United  State>,  Icfl  unh]i!>lied 
by  tlie  late  Dr.  Binney  ;  a  portion  of  the  Principles  of  Zoology,  written 
conjointly  with  Professor  Ajrassiz  ;  accounts  of  mlh-ctions  of  shells 
received  from  Uev.  Francis  Mason,  missionary  to  Burmah,  from  Doc- 
tors Sava^'c  and  Perkins,  missionaries  to  Africa,  and  from  Dr.  Bates, 
U.  S.  N.,  from  the  coast  of  Liberia ;  also  of  collections  made  in  the 
Pacific  Railroad  Surveys  and  other  expeditions.  These  papers  all 
relate  to  conchology,  in  which  he  was  high  authority.  But  that  his 
scientific  interests  ntid  activities  were  not  restricted  is  well  known  to 
bis  associates  in  this  Academy,  and  in  the  Natural  History  Society, 
and  may  be  seen  from  his  communications  upon  a  gre.-it  vnricty  of 
topics,  printed  in  their  Proceedings,  or  often  merely  referred  to ;  for 
he  seldom  wrote  oat  his  commonications,  and  thus  much  of  value  has 
been  lost 
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In  considering  as  we  have  done  Dr.  Gould's  various  and  fruitful 
labors  as  a  natumlist,  it  must  not  be  forjrotten  that  these  were  performed 
in  the  intervals  of  the  duties  of  a  Mi'»st  oxaetinp^  profession,  to  which 
he  was  thoroughly  devoted,  and  iu  which  he  was  distinguished.  He 
called  one  of  his  books,  in  which  the  fruits  of  hi^  principal  concholog' 
ical  work  are  usefully  gathered  and  systematized,  Otia^  being,  as  he 
rays,  ^  the  product  of  leisure  momenta  in  active  professional  life,  and 
indeed  of  momenta  to  no  small  extent  stolen  from  sleep." 

Of  the  high  eatimation  in  which  he  waa  held  by  his  medical  brethren 
ve  need  not  here  speak.  Hia  term  of  service  as  President  of  the 
Hassachnaetts  Medical  Society  ended  only  a  few  months  before  his 
death.  His  inangoral  address,  pronomiced  at  the  anniversaiy  of  that 
Bodety,  upon  the  Observation  of  Nature,  was  a  masterly  diseonrse,  and 
■hows  better  than  his  technical  writings  could  do  the  range  and  the 
solid  character  of  his  mind.  By  an  analysis  of  some  of  the  &cts 
contained  in  the  census  of  the  United  States  Ibr  1860  Dr.  Gould 
was  enabled  to  bring  out  and  confirm  certain  important  conclusions 
respecting  the  geographical  disuibution  of  consumption  ;  from  which 
it  appears  that  the  greatest  mortality  from  this  disea-e  occui->*  in  the 
extreme  norih  ;  and  that  this  diminishes  southward  almost  regularly 
with  the  latitude, — causing,  for  instance  29  per  cent  of  all  the 
deaths  in  Maine ;  but  only  3  per  cent  in  Arknnsa?.  He  adds  some 
valuable  suggestions  as  to  the  choice  of  places  of  resort  for  invalids, 
especially  for  disabled  soldiers  of  the  United  States. 

As  a  citizen  Dr.  Gould,  upon  principle,  never  excused  himself  irom 
his  full  share  of  duty  on  the  ground  of  professional  or  scientidc  pre- 
oocopatioos ;  but  in  the  public  schools  and  charities,  in  the  religious  so- 
dety  which  he  joined  in  early  life,  and  in  the  scientific  and  various 
other  associations  of  which  he  was  an  honored  and  influential  member, 
he  well  exemplified  the  rule  that  those  who  are  busiest  are  apt  to  have 
most  leisure  to  be  helpfuL 

▲  model  of  industcy,  he  seldom  rested  from  toil,  and  to  the  end  each 
day  was  full  to  the  round.  Yet  he  found  time  for  soda!  intercourse, 
if  not  as  much  as  his  genial  temperament  and  sympathetic  n:(ture 
craved;  and  he  enjoyed  it,  when  he  could,  witli  real  zest.  Ills  rehtied 
taste  and  exact  knowledge  made  him  a  discerning  and  juiJii.ioiis  i  ritic  ; 
and  during  his  life  many  volumes,  scieatitlc  and  other,  poised  under 
his  ^ya  for  friendly  revision. 

IAm  love  for  natural  scenery  was  genuine  and  heaity,  and  to  him  a 
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source  of  great  eojoTment,  especiallj  when  he  could  ehare  it  with 
others.  UoUke  many  naturalista  to  whom  the  shores  they  tread  aod 
the  moantains  they  climb  offer  nothing  heyond  the  forms  they  would 
describe  and  arrange,  all  else  being  as  if  it  were  not,  oar  late  asso- 
ciate (than  whom  no  one  ever  toiled  more  industriously  over  indi- 
vidual forms  and  nice  distinctions)  was  touched  and  warmed  by  every 
aspect  of  nature,  in  its  grander  and  g^tler  scenes;  not  that  he 
was  peculiarly  enthusiasf  ic  or  emotional,  but  rather  from  the  delicate 
perception  and  calm  contemplation  of  a  refined,  devout,  and  responsive 
spirit. 

He  was  elected  into  this  Academy  in  May,  1841,  and  for  many  years 
he  rendered  useful  service  in  various  offices. 

Dr.  Hbitrt  Betavt,  whom  we  lost  as  auddenly  and  unexpectedly 
as  Dr.  Gould,  and  from  the  same  section  of  the  Academy,  died  in  Porto 
Rico,  on  the  81st  of  January  last,  in  early  manhood,  not  Laving  com- 
pleted lii."  forty -seventh  year.  lie  wus  born  iu  Boston,  May  12,  1820; 
entered  Harvard  College  in  1836,  and  was  graduated  in  1810,  witliout 
literary  distinction,  l)ut  a  mind  awakemd  lo  the  attractions  of 

natural  scieiie<\  After  taking  Ijis  degree  of  Doctor  of  Medicine,  in  18-13, 
he  went  to  Paris  to  prosecute  further  his  professional  studies.  There 
he  received,  after  severe  competiiive  examination,  the  post  of  tnferuc  at 
the  Hospital  Beaujini  ;  hut  wa>  soon  obliged  by  ill  health  to  resign  it. 
Partly  for  the  re-establishment  of  his  health,  he  accepted  the  invitation 
of  some  otiiccrs  of  the  French  army  to  accompany  them  to  Algeria, 
where  he  served  during  a  winter  campaign  as  volunteer  surgeon. 

He  came  home  in  1847,  and  commenced  the  practice  of  his  proA  -- 
sion.  But  his  precarious  health  obliged  him  finally  to  abandon  iU 
Thenceforth  he  devoted  his  time  principally  to  natural  history,  and  par- 
ticularly to  ornithology,  which  had  been  a  favorite  pursuit  from  boy- 
hood. This  was  the  occupation  m(^t  suitable  to  his  delicate  health,  as 
it  led  him  to  live  a  good  deal  in  the  open  air.  lie  visited,  in  the  way 
of  scientific  exploration,  Nova  Scotia,  Canada  and  Labrador,  Florida 
and  the  Bahamaa,  Cuba,  Jamaica,  and  Porto  iUoo,  some  of  them  repeat- 
edly,—  to  the  great  profit  of  his  favorite  science,  as  is  shown  in  the 
various  ornithological  papers  he  communicated  to  the  Boston  Society  of 
Natural  History.  Besides  these  papers,  he  made,  while  in  Paris,  a 
communication  to  the  French  Academy  of  Sdenees,  on  the  nervous 
system  of  birds,  which  is  publbhed  in  the  Omptes  Sendut  for  1848. 

Dr.  Bryant  was  a  very  vigilant  and  acute  observer, one  who 
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always  in?i«sled  upon  sr(?ing  with  his  own  eres,  and  was  not  overmuch 
inclined  to  reverence  authority,  or  rely  on  commonly  received  state- 
ments. Not  only  were  his  own  per.<onal  services  very  considerable  in 
the  exploring  of  regions  difficult  of  access,  or  in  the  investigation  of 
facta  difficaU  to  observe ;  hut  when,  as  of  late  years,  he  could  command 
the  means,  these  were  liberallj  given  in  aid  of  other  explorers  in  his 
favorite  fields. 

At  t\n'.  outbreak  of  the  Rebellion  he  went  at  once  to  Washington 
and  offered  bis  senrioos  to  the  government.  Gommiasimied  as  assistant 
Bargecm  in  the  regular  army,  without  waiting  for  a  position  he  accepted 
that  of  surgeon  in  the  Twentieth  Regiment  of  Massachusetts  Volun- 
teers in  July,  1861,  and  was  made  brigade  surgeon  in  the  following 
September,  but  remained  with  hb  regiment  until  after  the  disaster  of 
Ball's  Bluff  in  October.  Afterwards  he  served  on  the  staffs  of  Generals 
I«ander  and  Shields,  until  he  was  ordered  to  Washington  to  take  charge 
of  the  Lincoln  Hospital,— one  of  the  first  laige  hospitals  established, 
while  the  medical  department  of  the  army  was  as  jet  imperfectly  organ- 
ized, so  that  the  whole  responsibility  for  plan  and  exeeotion  came  mostly 
npcm  the  surgeon  in  diarge.  In  this  position  Dr.  Bryant's  remarkable 
talent  for  administration  was  conspicuous;  and  his  hospital  was  pro- 
nounced, by  professional  men,  to  be  admirable.  His  failing  health 
obliged  him  to  resign  his  commission  before  the  clothe  of  the  war.  Af- 
terwards he  went  abroad  with  his  family ;  and  in  Fr»ice  he  bought 
and  presented  to  the  Boston  Society  of  Natural  History  the  La  Fres- 
nai/p  collection  of  birds,  comprising  nearly  nine  thousand  specimens, 
anil  [yiubiibly  unequalled  in  types  of  American  ><i|iecit  s  by  any  c.'il>inet 
in  Europe.  Returning  home  late  in  the  year  1 8UG,  he  ftiiiied  lor  the 
West  Inilie?!,  as  wint«'r  drew  on,  intending  thence  to  rejoin  his  family 
in  France,  and  in  spring  to  return  home  with  them.  Tianding  at 
Porto  Rico,  he  was  seized,  on  the  30th  of  January,  with  a  severe  ill- 
ness, of  uncertain  character,  but  rode  with  great  sutleriug  twenty-five 
miles  %)  Araceibo,  where,  the  next  day,  he  closed  — for  us,  far  too 
soon  —  a  life  of  rare  excellence  and  promise. 

Rev.  Dr.  William  Jenks,  —  the  most  venerable  of  our  late  de- 
parted as»ociates,  —  died  in  Boston  on  the  i3ih  of  November  hut, 
in  the  eighty-eighth  year  of  his  age.  He  was  born  at  Newton,  Mnssa- 
diQsetts,  November  25,  1778,  and  was  the  son  of  Captain  Samuel  and 
Maiy  (Haynes)  Jenks.  His  parents  having  removed  to  Boston  in  his 
early  childhood,  he  received  a  chusical  education  in  the  Latin  School, 
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and  entered  Harvard  College  in  1793,  where  be  wa.^  devoted  to  the  .<tu  ly 
of  Greek,  and  was  one  of  the  founders  of  the  Hasty  L^nlUing  Club.  He 
was  graduated  in  1797,  and  at  his  death  left  the  Hon.  Homci;  bmney, 
of  Philadelphia,  the  only  survivor  of  his  class.  He  niarrird,  October 
22,  1797,  ^li -4  Uetgey  Ruj^sell  uf  Boston,  with  whom  he  enjoyed  tifty- 
threc  yt.  ai  s  of  domestic  companionsliip,  as  the  mother  of  his  children 
and  his  us-uciate  in  varied  professional  cares,  till  her  death  in  Boston 
in  September,  IS.jO.  He  and  his  wife  were  ainonj^  the  first  in  the 
country  to  celebrate  a  "golden  wedding."  As  a  teacher,  pastor,  and 
scholar  in  classical  and  Oriental  studies,  and  as  a  most  earnest  and  de- 
voted laborer  in  various  causes  of  humanity  and  phUaotbropjr,  be  was 
enabled  to  crowd  a  long  life  with  much  valuable  service. 

After  his  graduation  be  devoted  himself  to  the  work  of  instruction, 
having  pupils  from  various  parts  of  the  country.  While  pursuing  the 
Study  of  Theology  he  was  employed  as  reader  in  tlie  Episcopal  Church 
in  Cambridge,  and  prepared  twenty-five  students  for  college.  Having 
adopted  the  views  and  principles  of  the  Congregationalists,  be  accepted, 
in  1806|  a  pastorate  in  that  communion  at  Batb,  Maine,  which  be  filled 
for  twelve  years.  Daring  the  last  tbree  of  those  years  be  served  as 
Professor  of  Oriental  and  English  Literatnie  in  Bowdoin  -College, 
declining  an  invitation  which  be  bad  received  to  succeed  the  eminent 
Dr.  Budtminster  in  the  ministry  at  Portsmouth,  New  Hampshire.  He 
was  ever  an  aetive  friend  of  Bowdoin,  and  for  many  yean  a  trustee 
and  overseer.  The  degree  of  Doctor  m  Divinity  was  conferred  upon 
him  by  Bowdoin  College  in  1835,  and  by  Harvard  in  1842,  and  that 
of  Doctor  of  Laws,  at  a  subsequent  period,  by  the  former  college. 
While  living  in  Maine,  Mr.  Jenks  was  Regimental  and  afterward 
Brigade  Chaplain  in  our  army,  till  the  close  of  ibe  war  of  1812. 

In  1818  Mr.  Jenks  returned  to  Boston,  and  opened  a  private  school ; 
continuing,  however,  to  preach  as  opportunity  offered,  interesting  him- 
self in  the  religious  instruction  of  seamen,  for  whom  he  procured 
the  erection  of  free  chapels,  in  which  he  ministered.  He  jx^formed 
this  service  as  Secretary  of  the  Boston  Society  for  the  Moral  and 
Religious  Instruction  of  the  Poor,  bein<r,  in  fact,  the  first  "missionary 
at  largo"  in  the  city.  He  opened  seven  (li,'>tinct  religious  asspml>Iie8 
in  as  many  dillcrent  localities,  which  generally  became  establi.slicd 
churches.  His  zeal,  and  the  high  estimation  in  which  he  waf«  held, 
led  to  the  gailiering  of  a  new  religious  society  and  church,  who  built  a 
place  of  worship  in  Green  Street,  installing  huu  its  pastor  in  ld25,  tor 
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a  mmistiy  of  twenty  yean*  While  siutainiog  this  office  be  andertook 
and  completed  the  chief  Uteraxy  labor  of  his  lifei— the  preparation  and 
publication  of  a  compend  of  various  expositoxy  and  illustrative  works 
on  the  contents  of  the  Holy  Scriptores.  This  appeared  from  the  press 
daring  the  years  1838  •ISSd*  in  six  imperial  octavo  volomes,  entitled 
''A  Comprehensive  Commentary  on  the  Holy  Scriptures,"  a  list  of  twen- 
ty thousand  subscribers  having  anticipated  its  pablication.  He  also,  sub- 
sequently, prepared  his  "  Explanatory  Bible  Atlas."  He  was  among 
the  very  first  in  the  circle  of  our  literary  men  to  culiivate  and  pursue 
the  study  of  the  Oriental  lan^ages  and  literature;  and,  in  connection 
Tilth  our  late  President,  the  Hon.  John  Pickering,  and  the  Rev.  Dr. 
Anrlcr^on,  he  led  the  way  in  founding  the  American  Oriental  Society. 
He  was  also  an  active  member  of  the  Massachusetts  Historical  Society. 
His  ac(|uaintance  with  the  present  State  of  Maine,  while  it  was  a 
District  of  Massachusetts,  and  his  known  philantbropical  and  religious 
interest  in  the  aborigines,  led  to  his  appointment  by  this  Common- 
wealth to  induce  the  Indians  to  exchange  a  roaming  life  as  hunters 
for  that  of  permanent  reeidents  and  tillers  of  the  soU. 

For  all  his  trusts  and  duties  he  proved  himself  a  most  iaithful  and 
efficient  agent  He  gathered  a  large  and  valuable  library,  characteris- 
tic in  its  contents  of  his  own  mind  and  tastes.  He  wrote  for  publica- 
tion numerous  papers,  small  and  brief  in  their  size  and  contents,  but 
requuring  sdiolarship,  research,  and  the  exercise  of  intelligent  judg- 
ment, in  their  subject-matter.  Some  of  these  appeared  in  pamphlet 
form,  others  will  be  found  in  the  Collections,  Transactions,  or  Proceed- 
ings of  the  Societies  of  which  he  was  a  member.  There  are  poetical 
pieces  above  ordinary  merit  from  his  pen,  and  he  left  in  manuscript 
many  vahiable  fruits  of  his  industriou.^  and  lengthened  life. 

The  large  and  very  miscellaneous  library,  the  manuscripts  and  dia- 
ries which  this  venerable  man  has  left  behind  him,  bear  witness  alike 
to  his  conscientious  industry,  tlie  wide  scope  of  his  mental  activity,  and 
the  pure  and  lofty  aims  of  his  heart.  It  is  to  be  considered  that  he  en- 
gaged upon  the  moit  difficult  linguistic  studies,  even  of  the  languages 
of  China,  Hiadostan,  Turkey,  &c.,  before  commerce  or  missionary  seal, 
or  the  accumulation  of  the  many  facilities  and  the  helpful  apparatus 
of  our  times  had  brought  to  the  aid  of  the  inquirer  any  external  guid* 
ance  or  hibor^aving  appliances.  Yet,  when  actual  need  was  felt  in 
our  community  of  men  and  Information  for  opening  the  way  to  the 
extended  interoourae  and  the  Christian  enterprise  of  the  last  forty 
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years.  Dr.  Jenks  proved  to  be  a  most  valuable  pioneer  and  counsel- 
lor. He  bail  never  crassed  tbe  ocean  ;  but  it  is  believed  that  he  could 
bave  imparted  valuable  information  touebin;]^  their  own  countries,  in 
his  own  borne,  to  travellers  hither  from  all  parts  of  the  world. 

The  per>orial  character  of  this  excelknt  man,  di>iiiigui.>bed  as  he 
was  by  many  virtues,  and  beloved  for  bis  winning  and  frraciou>  ways, 
deserves  for  its  rehearsal  more  space  than  eould  be  fitly  oecu[(ied  here. 
He  was  short  in  stature,  and  (listTn<inis]i('d  in  bodily  presenee  by  one 
characteristic  which  has  marked  him  during  the  last  few  years  as  he 
walked  the  streets,  as  he  attended  the  meetings  of  the  learned,  the 
humaoei  or  the  religious  fellowships  in  whidi  his  mind  and  heart  were 
BO  engaged,  or  silently  shared  tbe  platform  ot  the  pulpit  close  beside 
the  speakers.  An  infirmity  of  hearing  visited  open  him  a  severe  dep- 
rivation of  what  he  craved  so  much.  He  carried  with  htm  a  large 
ear-trumpet  which  be  set  upon  its  office  when  a  friend  approached  to 
speak  with  him,  or  when  be  pot  a  qoestion  which  required  an  answer. 
The  exquisite  urbanity  and  courtesy  of  his  manner,  his  venorable 
looks,  and  his  grateful  appreciation  of  the  effort  made  to  commu- 
nicate with  him,  removed  all  the  irksomeness  and  constraint  from  that 
fettered  mode  of  intftroonrse.  He  seemed  to  be  tbe  last  survivor  of 
tbe  old  school  of  Christian  gentlemen  among  U8» — modest,  deliberate, 
and  refined  in  bis  beating;  considerate  and  measured  in  his  speech, 
and  carrying  with  him  everywhere  an  atmosphere  of  grace  and  gentle* 
neiss.  He  was  a  profoundly  religious  man.  His  relations  and  inter- 
course with  eminent  and  worthy  as  well  as  with  humble  and  untaught 
members  of  the  differait  religious  felbwships,  and  the  wide  compass 
of  his  studies,  gave  him  a  most  comprebensiTC  friendliness,  and  a  large 
liberality.  He  exhibited  constant  fidelity  to  his  own  couTictionSi  with 
a  strong  alle^pance  in  love  with  those  who  coincided  in  them,  and  a 
mo3t  respectful  recognition  of  views  from  which  he  diflered,  and  of 
those  who  held  them. 

Colonel  Samubi.  Swbtt,  who  died  In  Boston  on  the  2Sih  of  Octo- 
ber last,  had  reached  the  age  of  eighty-four  years.  He  was  bom  at 
Newburyf»ort  June  9, 1782;  was  prepared  for  colleg:e  at  the  Graimuar 
School  of  bis  native  town  by  bis  father.  Dr.  John  Barnard  Swett;  and 
reeeivcd  bis  degree  of  liachclor  of  Arts  at  Harvard,  with  the  class  of 
1800.  Having  studied  law,  lirst  with  Judge  Jeremiah  Smitli  of  New 
Hampshire,  and  afterwards  with  Judges  .Tackson  and  Livermore  of 
Massachusetts,  he  commenced  the  practice  ot  his  profession  at  Salem  in 
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180S,  but  Telinqaished  tt  in  ISIO,  to  become  a  partner  witb  bis  brother 
in  the  mercantile  house  of  William  B.  Swett  A  Co.  in  Boston,  having  in 
the  mean  time  married  a  daughter  of  the  eminent  merchant,  the  late 
Hon.  William  Graj.  Soon  after  the  breaking  out  of  the  war  of  1813 
he  was  aetiye  in  organizing  a  volunteer  corps  in  Boston,  under  the 
name  of  the  New  England  6nard?<,  of  which  he  was  the  first  com- 
mander, and  which,  under  liis  lead,  rendered  important  .«ervice  in  defence 
of  our  coa>l  and  harbor.  Joining  the  United  States  Anuy  a.s  a  voUin- 
teer,  in  18H,  he  served  a>>  a  topographical  engineer  on  the  staff  of 
G^  n^^ral  Izard,  with  the  rank  of  Major.  After  the  declaration  of 
peace  he  was  an  aul-dc-camp  to  Governor  Brooke,  and  was  ever  after- 
wards known  as  Colonel  Swett.  He  had  a  strong  taste  for  military- 
service,  and  devoted  not  a  little  study  to  the  science  of  war,  even  to 
the  latent  years  of  hia  life.  Few  men  followed  the  campaigns  of  the 
late  Kebeiiion  with  more  intelligent  and  patriotic  ardor,  or  were  more 
ingeoi^s  and  fertile  in  the  suggestion  of  whatever  might  contribute 
to  the  comfort,  safe^,  and  success  of  the  Union  sohiiers.  He  was  a 
member,  suocessiTely,  of  the  Common  Council  and  of  the  School 
Committee  of  Boston,  and  for  three  years  one  of  its  BepresentatiTes 
in  the  Legislature.  He  waa.a  frequent  contributor  to  some  of  ourm^ 
asines  and  newspapers;  and,  on  his  return  from  Europe,  whither  he 
had  gone  about  the  time  of  Napoleon's  TCtum  from  Elba,  he  pub> 
lished  in  the  Boston  Daily  Advertiser  an  account  of  his  tonr,  and  of 
the  events  he  had  witnessed  during  the  memorable  Hundred  Days. 
His  principal,  if  not  his  only,  independent  publication,  however,  was 
an  elaborate  account  of  the  Battle  of  Bunker  Hill,  in  a  panii>h!et, 
which  weiit  through  more  than  one  edition.  He  was  elected  into  the 
Academy  in  May,  1813. 

Of  his  five  children,  two  sons  and  a  daughter  survive  him  ;  but  his 
wife  died  in  1844,  and  his  eldest  son,  a  Unitarian  c!er;zyniaa  of  many 
remarkable  gifts,  in  1843.  Colonel  Swctt  bore  his  bereavements  and 
infirmities  with  a  brave  heart;  and  his  familiar  figure,  though  sorely 
bent  by  age,  was  seen  in  our  streets,  and  at  the  meetings  of  our  own 
Academy,  until  within  a  few  months  of  his  death. 

Hbnrt  Dabwin  Bogbbs,  for  many  years  one  of  our  most  distin- 
guished Besident  Fellows,  and  whose  name  was,  in  consequence  of  his 
change  of  abode,  transferred  to  the  Associate  list  two  years  ago,  died 
at  Shawlands,  near  Glasgow,  upon  the  very  day  of  our  annual  meet- 
ing  last  year,  namely,  on  the  29th  of  May,  1866.   Bom  in  Phila- 
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delpbia  on  the  Ist  of  August^  1808^  he  had  not  completed  his  fifty- 

eighth  year. 

He  was  the  third  in  age  of  four  brother?,  —  only  two  of  whom  sur- 
TiFe,  who,  inspired  and  guided  by  their  fieitber,  Dr.  Patridc  Kerr 
Rogers,  Professor  c»f  Natural  Philosophy  and  Chemistry  in  WiUiam 
and  Maiy  College,  Yirginiay — as  if  by  mutual  agreement^  all  gave 
their  lives  to  the  cultivation  and  teadiing  of  physncal  scienoe.  From 
his  youth,  the  subject  of  the  present  notice  evinced  so  decided  a  predi* 
lection  for  these  studies  and  became  so  proficient  m  them,  that,  in  hie 
twenty-second  year,  he  was  made  Professor  of  Physics  and  Naitaral 
History  in  Dickinson  College,  at  Carlisle,  Pennsylvania,  where,  at  the 
same  time,  he  edited  a  periodical  called  a  Messenger  of  IlReful  Knowl- 
edge." Here  lie  began  his  fir>t  independent  studies  iu  .-.Uucinral  and 
dynamical  geology,  in  which  ho  \va>  destined  greatly  to  excel. 

Seeking  better  opiiortnnities,  he  60on  resigned  lii:<  cliuir,  and  pass^ 
a  year  in  England,  studying  chemistry  under  the  late  Protes^^or  Turner, 
and  aceoinpan}  ing  the  late  De  la  Beche  in  his  geological  explurutiuus. 
Keturning  to  Philadelphia,  he  devoted  his  whole  time  to  scientific  ia> 
vestigations.  In  conjunction  with  our  other  lately  deceased  associate, 
Professor  Bache,  he  made  and  published  a  valuable  series  of  analyses 
of  the  ashes  of  coal ;  and  he  aided  his  brother,  our  own  WiUiam  B. 
Rogers,  in  experiments  upon  **  the  laws  of  the  Voltaic  battery"  (pub- 
lished in  Silliman's  Journal),  and  in  preparing  two  memoirs  upon  the 
Tertiaty  Formations  of  Eastern  Yiiginia,"  which  were  published  in  the 
Transactions  of  the  American  Philosophical  Society.  At  the  request 
of  the  Council  of  the  British  Association  for  the  Advancement  of  Sci- 
ence, he  prepared  a  report  on  the  Geology  of  North  America^  which 
was  printed  in  the  third  Annual  Report  of  that  body,  and  was  in  pari 
republished  in  this  countiy  in  Bradford's  edition  of  Murray's  Encydo- 
pajdia  of  Geography. 

His  first  systematic  geological  lal>or  was  that  of  conducting  the  sur- 
vey of  the  Slate  of  New  Jersey,  of  whieli  he  published  a  report  in 
8vo,  with  a  geological  map.  While  thus  engaged  a  similar  snrvey 
of  the  great  State  of  Pennsylvania  \sas  provided  for  by  the  Legislature, 
and  placed  under  hi?  direction.  Tlii<,  the  most  important  scientitic 
labor  of  his  lite,  was  commenced  early  in  the  year  1836,  and.  with  va- 
rious interruptions  and  embarrassments  growing  out  of  legislative  in- 
action, was  completed  by  him  in  the  spring  of  1855.  The  fruits  of  these 
prolonged  labors  have  been  given  to  the  world  in  his  great  work  en- 
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titled  Geologjr  of  PenoBylTania,  Goverament  Survey  s  with  a  General 
View  of  the  Geology  of  tlie  United  States,  Essays  on  the  Goal  Fonna- 
tion  and  its  Fossils,  and  a  Description  of  the  Coal  Fields  of  North  Amer- 
ica nnd  Great  Britain."  This  preat  work  is  contained  in  three  royal 
quai  io  volumes,  illustrated  by  forty-live  sketches  of  scenery,  l'orty-.>»eveu 
gf?ological  section*,  two  p1ate.<  of  columns  of  strata,  twenty-three  plates 
of  coal  fossil?^,  and  ;^cven  huinired  and  scventy-eiji;ht  wood  enprravings 
of  view?  and  diairrains  of  coal-beds,  &c.,  and  accom|»aiue(l  l)y  a  general 
geological  map  of  the  State,  a  isj)ccial  map  of  the  anthracite  coal- 
basins,  and  two  large  sheets  contamiog  the  nine  general  sections,  eluci- 
dating the  geological  map. 

During  the  early  progiess  of  this  work  he  produced,  in  conjunction 
with  his  brother,  William  B.  Rogers,  the  well-known  memoir  "  On  the 
Physical  Stmctufe  of  the  Appalachian  Chain,"  unfolding  certain  dj- 
namical  laws  which  have  regukted  the  elevation  of  mountain  chains. 
About  the  same  time  (1842)  he  published  an  ehiborate  paper  on  the 
origin  of  the  Appalachian  coal  strata,  bituminous  and  anthracitic,  con- 
taining much  original  obserration  and  important  speculative  views ; 
his  brother  pursuing  a  parallel  system  of  investigations  in  Virginia, 
where  the  formations  are  identical  with  those  of  Pennsjlvania.  The 
result  of  the  labor  of  these  two  brothers,  carried  on  for  ten  years 
together,  was  the  grand  discovery  of  the  structural  unity  (jf  central 
North  America,  between  the  Appahichian   chain   and  the  lujcky 
Alountainai,  the  great  lakes  and  the  Delta  iiiclusive  ;  a  fact  of  such  im- 
portance that  it  must  serve  in  future  as  a  guide  to  all  general  reseandi- 
es  ;  since  it  is  not  reasonahlu  to  suppose  that  so  large  a  portion  of  the 
earth's  guri'ace  should  liave  been  formed  in  any  otiier  than  the  normal 
mode.    Occupying  at  this  time  the  chair  of  Geology  in  the  University  of 
Pennsylvania,  he  gave  instruction  in  that  science  in  the  iutenrals  of 
his  labors  on  the  State  Survej.    He  also  delivered  courses  of  lectures 
at  the  Jjowell  Institute  and  elsewhere ;  on  all  such  occasions  showing 
tliat  readiness  and  felicity  of  diction,  without  the  use  of  notes,  for 
which  he  had  always  been  remarkable. 

He  was  one  of  the  founders,  and  an  early  President,  of  the  American 
Association  of  Geologists,  which,  after  an  active  and  most  useful  career, 
expanded  into  the  American  Association  for  the  Advancement  of  Sci- 
ence. Although  chiefly  devoted  to  geological  research.  Professor  Rogers 
paid  much  attention  to  those  sciences  of  which  geology  is  the  extended 
application,  ^Natural  History,  Climatology,  and  Physical  Geography. 
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In  1855  he  cootribatad  to  Keith  Johnson's  Physicel  AUas  the  Geo- 
kigical  Map  of  the  United  States  and  British  North  America;  and  the 
Chart  of  the  Arcdc  Basin,  with  the  accompanying  letter-pi-et>s,  and 
the  text  of  the  somewhat  later  Geographical  Atbs  of  North  America, 

is  from  his  pen.  The  philosophical  questions  arising  from  these  studies 
especially  interested  him  ;  iiuleed,  the  whole  bent  ut  liij  mind  was  iu 
an  eminent  degree  pbilosupliic.il  rather  than  technical. 

In  the  year  1857,  while  in  Edinb;n  ;];h  snpt'i-intending  the  publica- 
tion of  his  Geologio-al  Report,  he  vviis  appoinlL-d  Kcgius  Profejs.sor  of 
Natural  History  and  Geology  and  Curator  of  the  Hunterian  Mn.senm, 
in  the  University  of  Glasgow,  and  thenceforth  became  a  resident  of 
Scotland.  While  devoting  him»eU'  to  the  duties  of  his  chair,  he  be- 
came associated  with  Jardine  and  Balfour  in  the  editorship  of  the  Ixlin- 
burgh  New  Philosopliical  Journal,  contributed  a  paper  on  The  Laws 
of  Structure  of  the  more  disturbed  Zones  of  the  Earth's  Crust"  to  the 
Transactions  of  the  Royal  Society  of  Edinburgh,  and  found  time  for  a 
number  of  scientific  essays,  published  in  Blackwood  and  Good  Words, 
as  well  as  for  occasional  lectures  on  his  favorite  gedegical  topics  in 
London,  Edinburgh,  and  elsewhere. 

On  revisiting,  as  it  proved  for  the  hut  time,  his  native  couutry,  in 
1855,  his  friends  were  concerned  to  see  that  his  health  had  given  way 
under  his  prolonged  and  excessive  labors,  overtasking  a  constitution, 
elastic  indeed,  but  not  naturally  robust.  He  returned  to  Glasgow,  re* 
invigorated  it  was  thought ;  but  we  soon  heard,  wi^i  sorrow,  thai  he 
was  no  more. 

Although  the  eminent  position  in  geology  held  by  our  late  associate, 
and  somewhat  uf  the  nature  and  dominant  influence  of  the  general 
views  of  the  associated  brothers,  may  be  inferentially  gathered  from 
this  bio;jraphieal  sketch,  yet  we  are,  for  obvious  reasons,  prevented 
from  entering  upon  tlieir  consideration  here,  nor  indeed  is  it  neces- 
sary to  do  so.  Of  him  w  liom  we  liave  Uist,  snliice  it  to  record,  here, 
in  simplest  and  briefest  phra-e,  that  he  was  a  most  accomplished 
investigator,  a  graceful  and  persuasive  teacher,  and  fascinating  com- 
panion ;  that  to  rare  powers  and  attainments  he  added  a  lively  sym- 
pathy in  all  the  intert  sts  of  humanity,  and  a  courageous  devotion  to 
whatever  he  deemed  judt  and  true. 

Alkxaxder  Dallas  Baciik.  b  ni  in  Philadelphia  on  the  19lb  of 
July,  1806,  was  the  son  of  Richard  Bachc,  and  grandson  of  the  only 
daughter  of  Benjamin  Franklin.   His  mother  was  Sophia  Dallas, 
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daughter  of  Alexander  J.  Dallas,  of  a  family  also  well  known  in  the 
history  of  thia  country.  Remarkable  ft'oin  early  boyhood  for  his 
aptitude  in  the  ar'qui<«itiun  of  li  arning,  he  was  tippoinled  a  eadet  in  the 
National  i^Iilitarv  Aeademv  at  West  Point  before  he  had  completed 
the  fifteenth  year  of  his  age.  Here,  althoii;;li  the  yoimsje^t  pupil,  he 
goon  reached  a  hiii;h  jjrade  of  scholar^liip,  and  niuintuined  it  throughout 
the  course,  graduating  in  1825  at  the  head  of  his  class;  —  a  class  of 
such  marked  ability  that  it  fiumisbed  no  less  than  five  sueoeesful  cImv> 
didates  to  the  corps  of  Engineers.  It  has  been  mentioned  as  a  solitary 
instance  in  the  history  of  the  Academy,  noted  for  its  rigid  discipline, 
thftt  he  passed  tbioogh  the  entire  course  of  four  yean  without  a  single 
mark  of  demerit,  and,  what  may  be  hardly  less  unoommoDy  without 
calling  ibrth  the  least  manifestation  of  envy.  Indeed  his  dassmates, 
as  well  as  the  teachers,  seem  to  hare  taken  pride  in  the  high  character 
and  Bchoiarship  of  the  youthful  cadet.  His  room-mate,  several  years 
his  senifH*,  and  by  no  means  noted  for  studious  or  rc^pilar  habits, 
assumed  the  oflBee  of  guardian,  sedulously  protecting  him  from  inter- 
ruption or  intrusion  during  the  hours  of  study,  and,  it  is  said,  habitually 
excused  his  own  shortcomings  by  pleading  the  importance  of  the  duty 
he  thus  performed.  Not  that  young  IJache  himself  needed  a  guardian, 
except  for  bis  tender  years  and  to  protect  hiai  from  iiindrunce  on  the 
part  of  other?.  Sensible  beyond  hi"  }  <  ars  of  the  respon5?ibility  which  * 
would  devolve  upon  him  in  the  -npi  ort  of  his  widowed  mother  and 
her  younger  children,  and  of  the  obligations  incurred  in  hi-?  education 
at  the  National  School,  he  resolved  from  the  first  to  exert  his  utmost 
energies,  — doubtless  not  unconscious,  moreover,  that,  as  a  descendant 
of  Franklin,  something  more  than  ordinary  might  be  expected  from 
him.  Upon  such  a  mind  as  his^  the  adage  nobieue  obUge  could  not 
but  have  a  powerful  influence. 

Upon  his  graduation  he  was  selected,  on  aecQuntof  bis  high  standing, 
to  remain  at  the  Academy  as  Assistant  Fnrfessor,  — ^a  position  which 
gave  him  a  desired  opportunity  to  review  and  extend  his  studies. 
But  after  a  year  in  this  service  he  was,  at  his  own  request,  4usigned 
to  engineering  duty  at  Newport,  Rhode  Island,  under  the  late  Genera], 
then  Colonel  Totten.  Here  for  two  years  he  was  engaged  in  oonrtrucU 
ing  fortifications,  devoting  his  extra  hours  to  the  study  of  physics 
and  chemistry. 

The  most  important  event  of  this  period,  however,  and  doubtless  the 
most  infiucutial  upon  his  future  bucoeas,  was  the  ac<][uaiiitaaoe  and 
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engagement  he  fbnned  with  Miss  Fowler»  the  dangbter  of  an  old  and 

highly  respected  citizen  of  Newport.  The  scanty  pay  of  a  Lieutenant 
of  Engineers,  char?;^^!  w  ith  the  sup[K)rt  of  his  mother  and  the  younger  • 
members  of  her  lanuly,  forUfule  all  Imt  the  rt  inote  prospect  of  marriage; 
when,  tlirtiinatt'l y  a>  uiicxprrtcdly,  li<'  wa-^  invitud  lu  take  tlie  chair  of 
Natural  I'liilu&ophy  and  Chetni>(ry  in  the  Fni\er>ity  of  Pc  imsylvania, 
at  Philadelphia.  This,  whiU;  it  opened  to  him  his  x-ientific  career, 
enabled  him  at  once  to  gratity  the  warmest  wish  of  his  licatt,  and  to 
secure  the  companion  and  helpmate,  who,  devoting  all  her  thought* 
and  powers  to  encourage  and  assist  bim,  contributed  most  efficiently  to 
his  distinguished  usefulness  throughout  his  active  life* 

Important  as  was  the  offered  position  to  his  hopes  and  necessities, 
and  congenial  to  his  tastes,  the  joang  officer  80  far  distrusted  his 
ability  to  fill  it|  that  he  prudently  retained  his  connection  with  the 
army  while  the  trial  was  made,  — taking  a  year's  leave  of  absence 
without  pay.  But  before  the  year  elapsed  his  fitness  for  the  vocation 
was  assured,  and  the  entire  confidence  of  the  authorities  and  popils  of 
the  Uniyersity  secured.  He  could  now  undertake  to  do  something  for 
the  advancement  of  science  by  researdies  of  his 'own.  He  became  a 
member,  and  soon  an  active  officer  of  the  Franklin  Institute,  then 
newly  establi^ihed  for  the  promotion  of  the  mechanic  arts,  and  was 
thus  brou|,'lit  into  iutimate  association  with  the  principal  manufacturers, 
engineers,  and  artisans  of  the  city,  ui  well  a.s  with  ptr>ons  more 
directly  cnijaged  in  scientific  pursuits;  work^hop^  and  laboratories 
were  thrown  open  to  liiin.  and  other  facilities  supplied  whii  h  lie  could 
not  otherwise  have  coiiinianded  ;  and  skill'ul  men  on  e\  ery  side  otft-red 
ready  assistance  in  realizing  the  conceptions  of  his  suggestive  mind. 
No  doubt  his  descent  from  the  illustrious  philosopher  and  statesman, 
whose  name  the  Institute  bears,  added  somewliat  to  the  command- 
ing influence  which  he  acquired,  mainly  and  worthily,  however,  by  his 
own  industry,  ability,  courtesy,  and  rare  powers  of  administration. 
The  volumes  of  the  Journal  of  the  Franklin  Institute,  from  1828  to 
1885  inclusive,  abundantly  testify  to  his  scientific  activity. 

The  most  important  of  these  investigations  was  that  upon  the  causes 
of  the  explosion  of  steam-boilers,  carried  on  by  the  Institute  under  his 
direction,  and  eoon  recognised  by  the  Qeneral  Government  by  an  a  p- 
propriation  to  cover  the  expense.  The  results  of  these  elaborate 
researches  and  experiments,  executed  with  skill  and  interpreted  with 
logical  discriminalion,  were  embodied  in  a  series  of  propositions  which, 
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after  the  Inp^e  of  more  than  thirty  }"ear>,  ha\e  not  l)C'('n  superseded  by 
miy  others  ot"  more  practical  value.  The  iiio-t  freqin  iit  cause  of  ex- 
plosion was  luuud  lo  hit  the  suddt  n  •:«  ner:itlun  of  steam  from  allowing 
the  water  to  become  too  low,  aii«l  its  subsecjueut  contact  with  the  over- 
heated jiides  of  the  boiler.  Other  a<>i;:iie(l  cause:*,  such  as  the  genera- 
tion of  gas  from  the  decompoaiiion  of  water,  or  the  dispersion  of  water 
in  the  form  of  sprajr  through  superheated  steam,  were  auGoessiveiy 
disproved. 

Early  elected  into  the  American  Philosophical  Society,  Professor 
Bacbe  was  then  associated  with  Hare,  Espy,  and  other  inyestigatOTS. 
Erecting  for  the  purpose  an  observatory  in  the  yard  of  lits  dwelling, 
and  with  the  aid  of  his  wife  and  his  pupil,  afterwards  his  successor, 
Professor  Eraser,  he  accurately  determined,  for  the  first  time  in  this 
country,  the  periods  of  the  daily  variation  of  the  magnetic  needle, 
and  afterwards,  the  connection  of  the  fitful  variations  of  the  direction 
of  the  magnetic  force  with  the  uppeanmces  of  the  aurora  borealis. 
He  alsov  in  connection  with  Mr.  E^py,  made  a  minute  survey  of 
the  relative  change  of  position  the  trees  and  other  objects  upturned 
by  a  tornado  which  passed  over  New  Brunswick,  New  Jersey;  and 
deduced  the  fact  that  the  tornado  was  a  progressive  and  ascending 
column  of  rarefied  air,  to  which  objects  at  a  distance  on  eitlier  side  of 
the  track  were  drawn;  and  not  a  horizontal  roiutioa  at  the  surface, 
which  would  tend  to  throw  them  outward.  In  connection  with  Pro- 
fessor Courtenay  he  made  a  series  of  determinations  of  tlie  magnetic 
dip  at  various  places  in  the  United  State-,  Terrestrial  mairnetism 
was  with  iiim  a  favorite  subject,  to  which  he  continued  to  make  valu- 
able contributions  at  intervals  during  his  life.  He  was  vAno  interested 
in  the  phenomena  of  heat ;  and  he  was  the  first  to  show,  contrary  to 
the  generally  received  opinion,  that  the  radiation,  and  consequently 
the  absorption,  of  dark  beat  is  not  affected  by  color. 

It  should  be  noticed  that  these  investigations  were  prosecuted  in  the 
intervals  of  time  not  occupied  by  his  duties  as  Professor  in  the  Universi- 
ty, into  which  his  main  strength  was  heartily  thrown,  and  which  absorbed 
several  hours  a  day,  nor  claimed  by  committees  of  the  Franklin  Institute 
and  the  Philosophical  Society.  He  was  enabled  to  execute  these  mul- 
tifarious labors,  and  to  establish  his  characler  for  promptitude  in  all 
his  engagements,  by  ri;4id  sy.-.tein  and  an  exact  allotment  of  his  time. 
He  thus  found  opportunity  lor  all  liis  duties,  and,  among  them,  to 
attend  to  the  claims  of  friendship  and  society. 
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Professor  Bache  had  just  attained  the  thirtieth  year  of  his  age  when, 
in  1836,  the  Trustees  of  tlie  (  Jirard  College  for  Orphans,  preparatory  to 
ortraiiizine  that  nobl}' -endowed  t  harity,  determined  lo  select  a  suitable  • 
pensoa  as  President,  and  to  send  liira  abroad  to  study  the  orfiatiization 
and  metboii-  ut' instnietion  of  similar  instifiifioiis  in  EBfopc.    The  eyes 
of  the  coniraunity  being  witii  one  aeeord  turned  to  him,  he  was  pre- 
vailed upon  to  aecfpt  this  important  (>osition,  and  —  witii  Jiii'2:ering 
regret  for  the  scientific  pursuits  from  which  he  was  likely  to  be  sepa- 
rated —  to  turn  his  attention  and  powers  of  administration  in  a  new 
direction.    lie  visited  Europe  under  the  most  favorable  circumstances 
for  becoming  intimatelj  acquainted  with  itB  acientiflc  and  educational 
institution? ;  ^he  devoted  two  years  to  the  work,  and,  on  bis  return, 
embodied  the  results  in  his  well-known  Report  to  the  Trustees  of 
Gtrard  College.   This  report  fills  a  large  8vo.  volume,  and  Is  an 
almost  exhaustive  exposition  of  the  sjstems  of  educatba  in  use  at  the 
time  in  the  schools  of  England,  France,  Germany,  Switierland,  and 
Italj,— the  facts  all  founded  on  personal  Inspection,  and  recorded  on 
the  spot  with  his  babitiial  regard  to  entire  aoeomcj ;  and  the  practical 
inferences  and  pregnant  snggestioos  with  which  it  abounds  show  how 
thorooghlj  he  had  entered  into  a  new  line  of  inquiries* 

He  was  now  ready  to  commence  the  organisation  of  the  College ; 
hot  this  being  deferred  by  the  Trustees,  Professor  Bache,  desirous  of 
turning  the  knowledge  he  had  acquired  to  immediate  practicBl  account, 
offered  bis  services  gratuitously  to  the  municipal  anthoriCtes  of  Pbihi* 
delpliia,  and  entered  upon  the  organixation  of  a  system  of  public  edu- 
cation for  that  city  on  an  improved  basis.  At  the  end  of  a  year, 
finding  the  Trustees  of  Girard  College  still  unprepared  lo  open  the 
institution,  he  declined  the  salary  while  yet  retaining  the  office  of 
President,  nnd  devoted  his  time  mainly  to  the  organization  of  the 
&cbools,  now  accepting  from  the  city  tin  s.ilary  needful  for  his  support, 
but  much  smaller  than  that  be  relinquished. 

In  1812,  having  successfully  established  what  wns  regarded  as  the 
best  system  of  combined  free  education  which  had  at  that  time  been 
adopted  in  this  country,  and  Girard  College  still  remaining  in  a 
statical  condition,  be  resigned  his  connection  with  it,  and,  yielding  to 
solicitations  of  the  Trustees  of  the  Univereity,  relumed  to  his  former 
chair  of  Natural  Philosophy  and  Chemistry.  He  could  now  resume 
the  favorite  pursuit  of  his  life,  the  cultivation  of  physical  science, — 
which,  however,  he  had  never  wholly  abandoned.   While  abroad^ 
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with  a  !>ct  of  portable  instruni' nr-,  Ik^  kept  up  a  series  of  majmetical 
obsen-atioiis  ;ir  ^fleclfd  points,  the  view  of  accunitrly  a-.c^rtalDing 
tlie  relative  strenirtli  of"  tlic  nia<inctic  force  in  Europe  and  America,  by 
conipurizion  with  jiaralU  l  ol)servalions  made  in  this  country.  He  had 
also  engaged  in  the  combined  enterprise,  proposed  and  furtliered  by 
the  Britiiih  Association^  to  determine  the  fluctuation  of  the  magoeticai 
and  meteoiolc^cal  elements  of  the  globe  by  contemporaneous  obser- 
vations at  manj  widely  separated  stationa.  For  this  he  establbbed  an 
Observatory  at  Girard  College,  which  was  equipped  with  Instruments 
by  the  Troateee,  and  snpported  by  the  American  Philosophical  Society 
and  several  liberal  ettisens.  The  observations  here  made^  which  were 
kept  np,  at  intervals  of  one  and  two  hours*  night  and  day  for  five  years, 
form  a  rich  mine  of  stetistics  from  which,  down  to  the  last  two  years 
of  his  life,  he  continoed  to  draw  interesting  series  of  resolta  withont 
exhausting  the  material. 

A  new  epoch  in  Professor  Bacfae's  life  now  approached.  Before  he 
was  well  settled  in  his  old  position  at  the  University,  in  November, 
1843,  open  the  death  of  Mr.  Hassler,  he  was  called  to  the  charge  of 
the  United  States  Coast  Survey,  of  which  for  about  twenty  years  he 
was  the  efficient  and  distinguished  head.  His  education  at  West 
Point,  his  well-proved  skill  in  investigation,  his  thorough  familiarity 
>vitli  the  principles  and  details  of  applied  science,  all  the  acquisitions 
and  experience  of  his  previous  life,  and,  not  least,  his  placid  and 
even  temper,  urbane  dej)ortnieiit,  ex(juisite  tact,  and  executive  ability, 
all  con>pu«  ii  to  las  eminent  Btness  for  the  place,  and  to  the  aclnevc- 
meiit  of  tlio  immense  development  and  com[)li  tr  -ii  cess  of  this  great 
national  undertaking  in  b!<*  hands.  We  cannot  <  ti[(  r  here  into  the 
history  of  the  United  States  Coast  Survey,  intimately  connected 
as  it  is  with  that  of  its  late  superintendent.  It  must  Buihce  to  say, 
that  when  Professor  Bache  took  charge  of  it,  the  survey  was  in  its 
infancy,  bad  touched  upon  only  four  or  five  hundred  miles  of  the 
AUantic  coast,  was  subject  to  misi^prehension,  annually  assailed  by 
ignorant  prejudice,  and  in  danger  of  being  suspended  or  abolished. 
Before  he  died,  it  bad  extended  its  lines  over  the  whole  coast  of  the 
national  domain,  upon  both  oceans,  fiXMu  the  Bay  of  Fundy  to  the  Rio 
Grande,  and  from  San  Diego  to  Poget  Sound;  had  conquered  unjust 
prejudice,  sQenced  opposition,  and  now  passes  into  the  charge  of  onr 
associate  the  present  incnmbent,  firmly  established  as  one  of  the 
bureaus  of  the  Executive  Government. 
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The  importance  of  the  survey,  always  appredated  by  the  mariser, 

was  recently  impressed  upon  the  general  public,  by  the  essential 
service  which  it  rundoreil  during  the  war  of  the  rebellion.  Its  accu- 
rate charls  and  sailing  directions  guided  our  squadrons  alon?  the 
Sonthf  rn  coast ;  its  officers  accompanied  and  piloted  them  in  the 
attack  uj)on  every  b!ron;;hold  ;  the  superintendent  himself  was  person- 
ally called  into  fVecpient  consultations  over  plans  of  attack  or  defence; 
besides  serving  upon  an  important  contidential  commission,  to  which 
various  projects  for  improving  the  art  of  war  were  referred,  and  al-o 
as  a  member  of  that  great  voluntary  association  for  the  relief  of 
imminent  wants  and  mitigation  of  the  soldier's  suffering,  the  Sanitary 
Commission.  Indeed  Mr.  Bache  may  be  ranked  among  tlie  victims 
of  the  service;  for  it  was  when,  overwhelmed  with  other  public  labors, 
he  planned,  at  the  request  of  the  Governor  of  the  State,  a  line  of  defences 
for  his  native  city  of  PhiladelpKia,  and  was  personally  superintending 
their  construction,  that  his  health  gave  way  under  tbe  first  indications 
of  the  cerebral  disease  which  not  long  afterwards  arrested  his  labon» 
gradually  and  peacefully  withdrew  him  from  the  outer  world,  and 
nearly  three  years  afterwards  terminated  his  invaluable  life.  He  died 
on  the  17th  of  February,  1867,  in  the  sixty-first  year  of  his  age. 

The  amount  and  value  of  Mr.  Bache's  labors  and  pu])lie  f«ervice9 
would  be  mueli  uinler-estimated  if  we  omitted  to  state  that  he  \va>  like- 
wise, while  at  the  head  of  the  Coast  Survey,  tlie  Superintendent  of 
Wei;:hts  and  Measures,  in  which  capacity  he  completed  the  work, 
begun  by  Mr.  Hastier,  of  ronsu  ut  ting  accurate  standards  for  di>tribu- 
tion  among  the  several  States  of  the  Union  ;  —  that  he  was  one  of  the 
Commission  appointed  to  examine  the  condition  of  the  Lighthouses 
of  the  United  Stales,  bore  a  leading  part  in  tbe  organization  of  tbe  ad- 
mirable system  now  in  operation,  and  continued  to  be  an  influential 
member  of  the  Lighthouse  Board  in  which  the  original  Commission 
was  merged ;  that  he  was  the  President  of  the  National  Academy  of 
Sciences  recently  chartered  by  Congress ;  —  and,  finally,  that  he  was 
one  of  the  Regents  of  the  Smithsonian  Institution,  named  in  the  act 
of  incorporation  in  1846,  and  was  oontinned  in  this  important  trust  by 
successive  re^electicms  until  his  death.  To  him  probably  more  than  to 
any  other  member  of  the  Board  the  credit  is  due  of  shaping  the  policy 
of  the  establishment,  of  retrieving  initial  mistakes,  and  of  secaring  tbe 
appropriation  of  tbe  income  of  this  most  important  trast  mainly  to  the 
advancement  of  science* 
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In  all  these  positions,  and  especially  in  the  oAen  diflicult  management 
of  the  afTaire  of  the  Coast  Survey,  his  extraordinary  influence  and  success 
may  be  attributed  to  his  sterling  honesty  and  simplicity  as  well  as  Oxedness 
of  purpose,  to  the  even  balance  of  a  symmetrically  developed  and  well« 
stored  mind,  to  a  quiet  winning  persuasiveness  which,  on  a  personal 
interview,  rarely  failed  to  convert  even  an  opponent  into  a  friend,  and, 
in  a  word,  to  a  consummate  practical  wisdom  and  shrewdness  which 
may  somewhat  remind  us  of  his  distinguished  ancestor.  The  conduct 
of  affairs  and  details  of  administration  which  absorbed  most  of  his 
best  }'car<,  and  for  wliich  he  was  ?o  pcriiliarly  fitted,  took  from  him 
the  opporluiiiiv  of  tloin;;  mucli  llial  lie  liad  jtlaiined  and  might  have 
done  in  original  inve-tigatiun.  But  even  in  this  field  he  has  left  a 
name  not  unworthy  of  Ids  lineage. 

Victor  Cousin,  the  only  Foreign  ITonorar}'  Member  deeea?ed 
during  the  past  year,  fl'md  at  Paris,  about  the  middle  of  January  last, 
in  the  75th  year' of  his  age.  His  career  has  been  long,  brilliant,  and 
prosperous.  For  nearly  half  a  century  his  name  has  been  indisputably 
tlu;  first  among  the  philosophers  of  France,  while  his  numerous  writ- 
ings have  occupied  and  rewarded  the  attention,  not  only  of  the  special 
students  of  psychological  and  metaphysical  scienoe,  but  of  educated  and 
thoughtful  men  generally.  Though  not  well  fitted  either  by  his  tastes 
or  habits  to  gain  political  distinction,  or  to  hold  high  office  in  the  state, 
he  was  for  a  while  a  prominent  member  of  that  remarkable  group 
of  men,*  eminent  in  letters  and  science,  who  were  the  legislators  and 
statesmen  of  France  under  Louis  Philippe ;  he  was  created  Councillor 
of  State,  member  of  the  Royal  Council  of  Public  Instruction,  Peer  of 
France,  and  finally  entered  the  Cabinet  under  the  short-lived  ministry 
of  Thiers,  in  1840,  as  Minister  uf  Tublie  In?triiclion.  After  the  de- 
feat of  that  ministry,  he  retired  to  his  old  pursuits  and  apartments  in 
the  Sorh»oJiiie,  where  he  occupied,  as  a  bachelor,  the  same  rooms  almost 
continuously  for  nearly  thirty-live  years,  constantly  employed  (»n  las 
ntimerou?  and  sucoe«sful  publications,  eolleeiing  a  noble  library,  amass- 
ing an  ample  fortune,  and  leaving  at  Ins  death  both  his  books  and 
money  for  the  encouragement  of  philosophical  studies. 

That  Cousin  was  able  to  accomplish  so  much,  though  he  began  life 
without  any  extraneous  advantages,  indicates  what  has  been  the  essen- 
tially democratic  constitution  of  society  in  France  during  the  fir^t  half 
of  the  present  century,  whatever  may  have  been  for  the  time  its 
nominal  form  of  government*  Mobility  of  fortune  and  statioo,  splendid 
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prizes  for  ambition,  nnd  a  career  open  in  any  direetion  for  talents  and 
character  have  ^stimulated  jotiililul  effort  at  Taris  ever  since  the 
Revolution  of '89.  Cousin  enteitil  npon  the  ijlage  at  the  right  time, 
aiiU  with  the  right  tcniperHment,  to  prolit  by  these  advanta<re>.  He 
was  the  son  of  a  waU  Iimaker  at  Paris,  where  he  wn?^  born  Novi.tnlHr 
28,  1792.  He  titii>he<l  the  earlier  part  of*  his  education  at  the  Lycee 
Charlemagne,  obtiiining  a  number  of  prizes  at  the  competitive  exami- 
nation, and  the  first  honors  in  the  (department  of  rhetoric.  Then  he 
became  a  pupil  in  the  Normal  School,  where,  under  the  tuition  of 
Laroiniguiere,  Royer-CoUard,  and  Maine  de  Biraoy  he  completed  his 
elemratary  trainin<:^  in  philo>ophical  studies  with  so  moch  promise  that 
he  was  placed  in  the  way  of  rapid  promotion  as  a  teacher.  He  became 
Tutor  of  Greek  in  this  school  in  1812,  and  Master  of  CSonferences  m 
Philosophy  only  two  years  afterwards,  acting  at  the  same  time  as  a 
Professor  in  this  department  in  the  Lyc^  Napoleon.  In  1815,  at  the 
early  age  of  twenty-three,  he  was  appointed  A^uoct  Professor  to 
Boyer-Collard  in  the  chair  of  Phtlosi^hy  at  the  Faculty  of  Letters  in 
the  Sorbonne,  taking  upon  himself,  as  is  usual  in  such  cases,  the  entire 
performance  of  the  duties  of  the  office,  his  prindpal  then  virtually 
quilting  philosophical  for  political  pursuits,  and  retaining  the  Pn>> 
feasorship  only  as  a  sinecure.  Never  was  rapid  advancement  in  a  high 
profession  more  fairly  earned,  or  better  justified  by  the  result.  With 
great  facility  of  acquisition,  and  an  immense  capacity  for  labor.  Cousin 
had  also  the  ardent  temperament,  the  unflagging  interest  in  his  voca- 
tion, and  the  rhetorical  power  which  are  needed  to  attract  and  animate 
a  bund  of  zealous  young  disciples.  With  such  he  soon  found  himself 
surrounded;  and  ten  years  afterward??  lie  was  able  to  allude  with  ex- 
cusable pride  to  the  Inct,  that  the  three  most  distinLfUK-lied  graduates 
ofhis6rst  ela.ss  in  philosophy  at  the  Normal  Sciiool,  in  181 G,  were, 
Bautain,  Jouffroy,  and  Damiron.  Indeed,  it  may  fairly  be  said  (^'him, 
that  hh  best  works  at  this  early  period  were  his  pupils. 

Yet  his  pen  was  by  no  means  idle ;  he  fed  the  press  with  a  succeS' 
tton  of  voluminous  publications,  any  one  of  which  would  have  cost 
most  men  many  laborious  years.  Before  1827,  he  had  completed  an 
edition  of  Proclos,  edited  from  the  MSS.,  with  notes,  in  six  octavo  vol- 
umes ;  about  the  same  time  appeared  his  edition  of  Descartes,  in  eleven 
volumes ;  and  while  these  were  passing  through  the  printer^s  hands,  he 
was  also  occupied  on  a  translation  of  all  the  works  of  Plato,  with 
elaborately  prepared  atgumenta,  m  thirteen  volames;  which  was  XK>t 
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completed  till  1840.  A  quartu  volume  of  the  previously  unpublished 
writings  of  Abelard  appeared  under  his  editorial  care  in  183C,  and 
three  years  afterwards  lie  published  hifi  translatioii  of  Teuuemann's 
Manual  of  the  History  of  l*hilosophy. 

These  were  only  editorial  labors  expended  upon  the  writings  of 
others.    The  most  important  of  his  own  philosophical  works,  many  of 
which  had  previously  passed  through  several  editions,  reappeared  in  a 
collected  form  in  1847,  in  twenty-two  volomes*   But  hiB  lileraij 
activity  was  not  even  then  exhausted.  Turning  from  philosophy  prop- 
er to  history  and  belles-leUresj  he  found  amnsement  and  occQpatioo  for 
his  declinuig  years  in  writing  about  a  dosen  volumes  of  biographical 
sketches  and  memoirs,  illnstratiye  of  the  state  of  French  society  and 
polities  in  the  seventeenth  centaiy,  and  perhaps  a  score  of  miscel- 
koeons  pubh'cations,  many  of  which  first  appeared  in  Reviews  and 
other  periodical  eoUectioos.  Separate  notice  should  also  be  taken  of 
his  labors  in  the  caase  of  public  education ;  two  elaborate  and  exten- 
sive reports,  made  by  him,  under  government  authority,  on  the  state  of 
primary  and  public  school  inatmctioa,  the  one  in  Holland,  and  the 
other  in  Prussia  and  other  portions  of  Germany,  appeared  in  1888  and 
1840,  and  had  considerable  inilame  in  modifying  the  school  system 
not  only  in  France,  but  here  in  America.    On  the  whole,  a  busier  and 
more  proiluctive  life,  and  one  more  ellieient  in  its  action  upon  the 
opinions  ami  conduct  of  men,  could  hardly  be  found  anywhere  in 
the  annuls  of  letters  and  philoso})hy. 

Cousin  visited  Germany  for  the  tirst  time  in  1817,  and  there  Im  anie 
personally  aequaint«'d  with  Ilegel,  whoae  conversation  and  writinu'->  had 
a  marked  inllueiice  upon  his  subsequent  speculations  in  philo.-opiiy  ;  but 
after  the  revolution  of  1818  he  forsook  and  disavowed  this  school  of  pan- 
theistic metaphysics.  Then,  also,  at^ter  he  had  been  for  a  quarter  of  a 
century  a  leader  of  the  liberal  and  doctrinaire  party  in  the  long  warfare 
between  the  University  and  the  Church,  he  read  hi^  palinode,  and  joined 
heartily  in  the  attempt  made  by  his  philosophical  associates  in  the 
Instimte  to  re-establish,  by  a  series  of  brief  popuhir  treatises,  the  main 
doctrines  of  morality  and  religion,  of  order  and  law,  in  the  minds  of  a 
deluded  and  exasperated  populace.  His  contribution  to  this  combined 
effort  was  a  singular  one;  it  was  a  republication  of  Bousseau's  well- 
known  Savoyard  Vicar's  Confession  of  Truth,"  with  notes  and  a  brief 
preliminary  treatise,  both  even  more  earnestly  religious  in  tone  than 
the  text  It  must  have  been  edifying  to  the  aomeroas  students  of  the 
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pbiliMopMiad  doctrines  wUeh  he  bad  been  abounding  for  aa  many 
jmn,  to  find  him  nuuntaining  In  Iheae  noles»  in  oppodtion  to  Boosgeau, 
the  doctrine  of  the  ^cacj  of  prayer*  Another  tract  which  he  CQn> 
tribnted  to  this  remarkable  series^  entitled  ^Justice  and  Chart^,** 
contained  a  reibtatioik  of  the  doctrines  of  the  Socialists.  His  fonner 
lilictBres  on  the  Tlrae,  the  Beautiful,  and  the  Good,  were  also  repob* 
lished  bj  him  in  1853,  so  materiallj  amended  and  purified  as  to  win 
for  him  the  hearty  applause  of  the  most  conservative  party  in  the 
Church  uiid  the  State.  Indeed,  it  was  only  in  the  earliest  portion  of 
his  career  that  Cousin  espoused  liberal  opimous  in  poiiiica  with  a  zeal 
that  lacked  discretion. 

In  his  second  visit  to  Gcnnany,  in  1825,  ho  was  arretted  by  the 
police  on  suspicion  ot  complicity  in  some  Carbonari  plots,  arul  suffered 
an  imprisonment  of  a  few  weeks  at  Berlin ;  and  he  protited  by  this 
enforced  leisure  to  make  a  more  thorough  study  of  the  Hegelian 
philosophy.  He  had  been  silenced  as  a  lecturer  by  the  Yillele  ministry 
at  home;  but  the  triumph  of  the  Martignac  party  in  1827  restored  to 
liim  and  his  colleagues  the  exercise  of  their  professorial  fttnctions. 
Tlien,  as  one  of  the  illustrious  triumviiate  with  Guizot  and  Yillemaint 
he  contributed  his  full  sliare  to  that  unparalleled  triumph  of  letters, 
philosophy,  and  eloqoeooe,  which  gaTO  greater  attraction  and  renown  for 
a  season  to  the  lecture-moms  at  the  SoriMxme  than  belonged  to  any  legis- 
latlTO  or  forensic  assembly  in  Europe.  A  hall  ooaldnot  be  found  spadoos 
enough  to  accommodate  the  immense  crowd,  representing  all  that  was 
most  distinguished  in  ranh,  fiutnn^  and  reputation  in  Paris,  wbidi 
flocked  daily  to  hear  three  UniTeruty  Professors  lecture  upon  phi- 
losophy, history,  and  Itteialare.  The  seuMdon  created  was  all  the' 
greater,  as  it  had  the  aspect  of  a  pcilitaeal  triumph ;  and  each  speaker 
was  Todferoosly  applauded  at  the  utterance  of  every  remark  which, 
whether  so  intended  or  not,  could  be  construed  into  a  political  allusion. 
In  fact,  these  three  courses  of  lectures,  delivered  in  1828,  were  among 
the  chief  determining  causes  of  the  Revolution  of  1830,  and  the 
peculiar  character  of  the  government  by  which  it  was  succeeded. 

The  reputation  of  Cousin  culminated  at  this  epoch ;  never  after- 
wards did  he  appear  so  original  and  ingenious  as  a  thinker,  or  so 
])oli-hed  and  eloquent  as  a  writer,  as  when  stimulated  by  this  great 
popular  success.  His  leclurea  were  immediately  published,  and 
showed  both  the  excellences  and  defects  of  bis  manner.  They  are 
iAtensely  French  iu  conception,  taste,  and  execution ;  they  abound  in 
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glittering  generalities  and  perilous  leaps  in  reasoning ;  and  the  rhet- 
oric, though  ornate,  i:*  too  often  declamatory  ;  but  thej  must  be  tried 
by  the  writer's  national  standard,  and  not  by  English  principles 
of  criticism.  They  were  excellent  in  their  kimi.  though  inferior  in 
depth  and  originality  of  thonpht,  and  in  all  the  liii^liPr  merits  of  philo- 
sophical disquisition,  to  the  admirable  lectures  on  history  delivered 
at  the  same  period  by  Guizot.  The  lectures  of  the  following  year,  on 
the  philosophy  of  the  eighteenth  centnrj,  though  less  popular,  were 
really  of  a  higher  quality,  more  earefolly  studied,  less  rhetorical,  richer 
in  matter,  more  precise  in  statement,  and  more  instructiTe  in  expo* 
aition  and  critidflm.  Regarded  generallj,  thej  are  Goaain's  best  work, 
hia  ablest  oontribntioB  to  the  history  of  phiksoiihy.  Takeo  in  oon- 
nectko  with  the  oonrae  of  the  preoedmg  year,  they  afford  a  satis- 
fiMtory  fiew,  an  interesting  exposition  and  defence,  of  the  writet^s 
system  of  philosophy,  so  far  at  least  as  he  eonld  be  said  to  hare  any 
system  sufficiently  original  to  he  appropriately  designated  by  his 
name.  He  was  avowedly  an  eclectic;  not  profesring  to  make  dis- 
coTcries,  or  to  invent  a  theory  of  his  own,  he  chose  the  humbler  but 
more  useful  task  of  expoundin;^  and  criticising  the  theories  of  pre- 
decessors, adopting  some  things  and  rejecting  others,  and  thus  piecing 
together  out  of  selected  fragments  a  body  of  coherent  doctrine.  From 
the  Scotch  philosophers,  as  represented  by  Reid  and  Stewart,  he  bor- 
rowed a  method  of  inquiry,  a  theory  of  tho  fdundaiion  of  morals,  and  a 
refutation  of  the  sensualism  and  materialism  that  had  been  tau^iit  by 
Hclvetius  and  CkMidillac.  Among  his  countrymen,  he  was  chiefly  in- 
debted to  Maine  de  Biran,  whom  he  followed  implicitly  in  his  theories 
of  peaonali^,  of  causation,  and  of  the  freedom  of  the  will.  From  the 
Germans,  especially  from  Schelling  and  Hegel,  but  with  considerable 
modiAcalioas,  he  adopted  his  doctrines  of  the  absolute,  of  the  impenon- 
ality  of  reason^and  of  the  a  prion  method  of  studying  the  neoeasaxy 
derekpment  of  historical  events.  The  principal  result  of  Cousin's 
labors,  therefore^  may  be  said  to  be  the  reoonoiliatbn,  and  the  generd 
adoption  in  France^  of  the  leading  dogmas  of  the  Scotch  and  German 
schools  of  philosophy. 

To  have  the  reputation  of  being  a  skiUnl  expounder  and  critic  of  other 
people's  opinions  may  not  appear  very  flattering ;  yet  mxh  work  ought 
not  to  be  held  in  light  esteem.  To  break  up  the  distinctions  between 
various  schools,  to  liaiinouize  doctrines  which  have  been  made  to 
appear  inoongruoas  only  because  origmally  incorporated  into  rival 


Digitized  by  Google 


824        VBOOBBDXNaa  or  thb  jJosBiOAir  aoabxkt 


«jiteins»  and  to  give  nniTeml  caRenc7  to  fbe  trawareft  of  thoa^ty 
learning,  and  taste,  which  had  otherwise  been  confined  to  one  language 
and  people,  is  an  office  which  has  sure  claims  on  the  gradtudCi  though 
it  maj  not  challenge  the  admiration,  of  mankind.  One  cannot,  even 
if  he  would,  avoid  incorporating  into  his  own  sjstom  some  portion  of 
the  labors  of  others,  whether  these  elmnents  remun  as  they  were 
when  first  announced,  or  have  since  passed  out  into  the  world  as  famil- 
iar principles  of  thought  or  conduct ;  nnd  Cousin  will  probably  be  re- 
Tnembered  by  posterity,  iiol  iis  the  louuder  of  a  new  method  or  school, 
l;UL  as  iin  able  historian  and  critic  of  previous  systems  ut  metaphysics, 
and  an  eloquent  expounder  and  teacher  of  many  truths  in  philosophy 
which  have  long  been  the  common  heritage  of  mankind. 

The  accessions  to  our  ranks  during  the  past  year  have  been  unusu- 
ally large,  consisting  of  sixteen  liesident  and  four  Associate  Fellows, 
and  four  Foreign  Honorary  Members. 

In  the  Foreign  Honorary  Membership,  Mr.  Rentham,  President  of 
the  Linuaiian  Society,  replaces  the  late  Professor  Lindlej* 

M.  Faye,  of  Paris,  replaces  Enclse,  of  Berlin, 

Professor  Kankine,  of  Glasgow,  was  chosen  in  place  of  the  late 
Admiral  Smyth,  and  Henry  Sumner  Maine,  in  that  of  the  late  Dr. 
WhewelL 

In  conclusion )  the  Council  submitted  a  nomination  to  fill 
the  7acancy  in  the  list  of  Foreign  Honorary  Members  made  by 
the  decease  of  M.  Cousin ;  also  nominations  to  the  list  of  As- 
sociate Fellows. 

The  Annual  Report  of  the  Treasurer  was  received,  read,  and 
ordered  to  be  entered  on  the  records. 

Professor  Lovcring,  as  chairman  of  the  Committee  of  Publi- 
cation, presented  the  report  of  this  Committeef  accounting  for 
expenditures  in  printing  the  Memoirs  and  Proceedings  under 
the  appropriations  of  the  past  year. 

Professor  Henck,  as  chairman  of  the  Library  Committee, 
presented  the  report  on  the  condition  of  the  Library. 

A  recommendation  from  this  Committee  to  increase  the 
salary  of  the  Assistant  Librarian,  was  reicricd  tu  the  Eumford 
Committee. 

Professor  Lovering  presented  a  report  from  the  Eumford 
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Committee,  recommending  an  appropriation  for  the  purchase 
of  certain  Journals  and  other  publications.  The  report  was 
accepted  and  532  dollars  were  appropriated  to  the  use  recomr 
mended. 

Mr.  C.  M.  Warren  made  a  brief  report  from  the  Committee 
to  provide  accommodations  for  the  Academy. 

Professor  Eliot  was  excused  from  further  service  on  this 
Committee,  and  Professor  Cooke  was  appointed  in  his  place. 

Action  on  the  appropriations  recommended  by  the  Treasurer 

was  postponed  to  an  adjourned  mooting. 

The  ioiiowiug  gcatiomen  were  elected  members  of  the 
Academy :  — 

Dr.  C.  Edward  Brown-^quard,  to  be  a  Resident  Fellow  in 
Class  II.  Section  3. 

Commodore  John  Rodgers,  U.  S.  N.,  to  be  a  Besident  Fel- 
low in  Class  I.  Section  4. 

Br.  J.  Lawrence  Smith  of  LouisTille}  Eentuokyy  to  be  an 
Associate  Fellow  in  Class  I.  Section  8. 

Hon.  Horace  Biimcy  of  Philadelphia,  to  be  an  Associate 
Fellow  in  Class  III.  Section  1. 

Hon.  Daniel  Lord  of  New  York,  to  be  an  Associate  Fellow 
in  Class  III.  Section  1. 

M%)or-General  Sabine,  President  of  the  Royal  Society,  Lon- 
don, to  be  Foreign  Honorary  Member  in  Class  II.  Section  1, 
in  place  of  the  late  Admiral  Duperrey. 

Nominaticms  for  election  into  the  Academy  were  presented 
aud  road. 

The  annual  election  resulted  in  the  choice  of  the  following 
officers  for  the  ensuing  year :  — 

Asa  Gray,  F resident. 

George  T.  Bigelow,  Vice-President, 

William  B.  Rogers,  Corresponding  Secretary* 

Chauncey  Wuiget,  Recording  Secretary, 

John  C.  Lee,  IVeomrer. 

Faank  H.  Stobsb,  LibrariaiiL 
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TlIOM.VS  IIiLL,  *) 

Joseph  Lovering,  >  of  Glass  1. 

John  B.  Henck,  J 

Louis  AoassiZ}  '\ 

Jeffbies  Wtxan,     >  of  Class  n. 

Ghables  Pickering,*  j 

Robert  C.  Winthbop,^ 

George  E.  Ellis,      V  of  Class  III. 

Anobew  F.  Peabody,  j 

Buntford  GmmUtee. 

Joseph  Lovemno,  Joseph  Winlock, 

Mi)iiiiiLL  Wyman,  Wolcott  Gibbs, 

WiLUAM  B.  RUGKUS,  JOSIAH  P.  CoOKE, 

F&AKK  H.  SxOfiEB. 

ConmUtee  of  Finance* 

Asa  Gray,     1     ^^^^^  statute. 

John  C.  Lee,  ) 

Thomas  T.  Bouve,  by  election. 

The  otber  Standing  Comnuttees  were  appointed  <m  the 

nomiaation  of  the  President,  as  fottows :  — 

CommUUe  of  Fublic^um. 

Joseph  Loterino,  Jepfbibs  Wtxam, 

CuAiiLES  W.  Eliot. 

CommiUte  on  the  Library, 

John  B.  Henck,  Ghables  Pick] 

John  Baoon, 


QmmUiee  to  audU  the  Dreamrer's  AeeoumU* 
Charles  E.  Ware,  Cbablbs  J.  Sfbaqub. 


*  Elected  ftt  the  a^jouraed  meetiog. 
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June  11, 1867.  —  Adjourned  Statute  Heetino. 
The  F&BBiDENT  in  the  chair.  • 

A  portion  of  the  Annual  Report  of  the  Council  was  read. 

Professor  Lovering  reported  from  the  Rumford  Committee 
a  recommendation  that  200  dollars  be  paid  hy  the  Treasurer, 
from  the  Rumford  Fund,  to  Dr.  Francis  Dana,  for  services  as 
Assistant  Treasurer  during  the  ensuing  year.  The  recom- 
mendation was  adopted. 

On  the  motion  of  Professor  Lovering  it  was  Toted  to  renew 
{he  appropriation  of  500  dollars,  which  was  made  last  year  to 
complete  the  publication  of  Dr.  Storer's  Memoir. 

The  following  appropriations  were  voted  :  — 

For  General  Expenses,  from  the  General  Fund     .  $2,100 
«(  from  the  Eumford  Fund     .  200 

For  Puhlication  1,100 

For  the  Library  600 

Br.  Charles  Pickering  was  elected  a  member  of  ttie  Council, 

to  fill  a  vacancy  left  at  the  annual  election. 
The  following  paper  was  commuuicated :  — 

Characters  of  New  Plants  of  California  and  Elsewhere,  prin- 
cipally Qf  those  collected  by  H,  N,  Bolander  m  tke  SUUe 
Geological  Survey,  By  Ask  Gbat. 

Ra-NUNCOlus  alism  KFOLTtrs,  Greyer,  var.  alismellus  :  pusillus  ; 
caulibus  Bubscapiformibiis  [ u t ham^isis  ;  Ibliis  tenuioribus  subovntis  ob- 
longfisTC  (polllcarlbus),  petiolo  ssepius  gracillimo.  —  Lake  Tonayo  and 
on  Mount  Dana,  Sierra  Nevada,  to  the  liciglu  of  12,000  leet,  Bo- 
lander. With  the  aspect  of  H.  Fiammula,  has  the  ovary  and  style  of 
£»  aUtmai/oluu, 

RAKUNCULtrs  Akdersonii:  R,glaciaU  nmiiis,  sed  calyce  glaber- 
rioMH  OTariis  semiorbiculatis  compressis  immargiiiatis  stylo  nudo  subn* 
kto  veeurvate  terminatis.  Phmta  tripolUcaris,  aut  tota  gkbm,  ut  basi 
dihtata  petiolonim  lobisqne  foUorom  pUis  albldia  decidiiis  paree  dliatia. 
Flos  poUtoem  diametro ;  petalis  saturate  roseis ;  sepalis  margine  ni- 
beUis.  Segmenta  fofiorom  petiolnhita. — Near  snow,  on  BUad  Springs 
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Moantaia  in  the  Eastern  Siem  Nevada,  Br.  G  Lw  Andimm,  ISSS. 
The  allied  C^amuionu  has  the  achenia  wioged,  as  mach  as  S, 
gheioKt* 

Banunculus  (Aphahostbmka)  HT8TRICUL178:  glaber;  radice  fas- 
deaUta;  foliis  omnibos  radicalibiu  leaiformi-rotiiiidatis  5-Uiln8  crenato* 
lobulatisque  ;  scapts  fblia  superantibus  nudis  unifloris  rariusve  unifoU- 
atis  bifloria  ;  sepalis  (5-G)  petaloideis  albi-  ovalibus;  petalis  totiilem 
staminibus  brevioribus  n»jctnrifonnibus,  unfiuc  lungo  lamina  parva  ovali 
fiubcarnosa  basi  fovculiiia  iei  iiiiiiu:i  i ;  <  n  pellis  lanceolatis  tenuiler  mem- 
brannceis  pilosciusculis  stjlo  jsubiecurvu  ru^tratij*  in  capiiulum  s^ubglo- 
bosum  hystriciniim  arete  digestis.  —  Foot-hills  of  the  Sierra  Nevada, 
at  Forest  Hill  and  at  New  Ca<«tle,  Placer  Co.,  April,  1865,  Boiander. 
AkO|  18C6,  by  Mr.  Rattan,  a  state  with  longer  petioles  (6  inches  long), 
and  8cape$i  nearly  a  foot  high :  apparentlj  in  wet  soil.  Sepals  nearlj 
half  an  inch  long,  deciduous.  Petals  inoonspicuons,  to  2  lines  long* 
apparently  yellow,  gland-like,  oonsisting  <^  a  minute  fleshj  lamina, 
with  its  base  impressed  with  a  nectariferous  pit,  raised  on  a  daw  of 
twice  its  length.  Carpels  3  lines  long  when  nearly  full  grown,  »• 
markablj  slender  and  tapering,  not  striate  nor  margined.  Ovale 
ascending  as  in  Jtanunculttt.  —  Nothing  like  this  has  before  been  met 
with ;  but  the  characters,  as  to  calyx  and  corolhi,  are  those  of  St. 
'  Hilmre's  Jphemoiiemma,  although  the  subulate  carpels  very  difierent; 
BO  that  this  accession,  remaritable  as  It  is,  hardly  tends  toward  the 
xv-establishment  of  that  genus. 

Aquilegia  Califobwica,  Lindl  in  Gard.  Chron.  1854,  p.  830,  & 
1857,  p.  382.  ji.  exiinia,  Van  lloutte,  Fl.  des  Serres,  Jan.  1857, 
cum  ic.  This  is  cornmon  in  California  (is  Ilartweg'e,  no.  ir»35),  and 
conies  also  from  Ore«^oij.  In  cultivation  the  characters  do  appear  to 
be  well  marked.  That  is,  the  sepals  are  reH<'xed ;  the  ppurs,  scarcely 
longer  than  the  sepals,  are  much  thickened  at  the  tip,  and  truncate  at 
the  mouth,  the  limb  of  the  petals  being  extremely  short  But  Fisch- 
er's A.formosa  is  intermediate  between  this  and  A.  Canadensii  in  the 
relative  length  of  the  npars  and  sepals,  the  latter  widely  spreading. 
In  cultivation  A.  Oali/omica  comes  into  flower  a  month  later  than  A» 
(kmadami. 

Dbaba  DoxrOLASu;  Zeueodraba;  eandioe  mnltidpiti ;  foliis  omni* 
bus  rosulatts  subcartilagineis  fere  evenits  integerrimis  margine  crebre 
hispido-dliatis  fade  aut  glabris  aut  cum  scapo  aphyllo  corymbose- 
plurifloro  hirsutulis  (pills  omnibus  simplidbus),  imis  ovatis,  superiori- 
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bus  obovatis  spathulatisve ;  floribus  majusculis  albia ;  silicnla  ovata 
piiberula  stylo  gracili  superata,  loculis  sub  apice  biovulatis.  —  Hij^b 
Sierra  Nevada  ;  on  the  gravelly  '  divide  *  between  Ka&t  Carson  and 
West  Walker  Bivers,  April,  Dr.  C.  L.  Anderson.  I  have  a  small 
fruiting  specimen  of  this  from  Douglas's  collection  in  the  interior  of 
Oregon  or  California ;  hence  the  name  adopted  for  what  appears  to 
be  a  very  disttnci  new  species.  In  the  firmness  of  the  leaves,  the  size 
of  the  flowers,  and  the  slender  s^le  (a  line  long  and  almost  half  the 
length  of  the  silicle)  this  approaches  the  Aizoptxs  section,  hut  is  a 
genoiae  LmtodsnAa,  Flomen  as  laige  as  those  of  D.  aUata:  sepab 
oval,  glabrooa,  half  the  length  of  the  bright  white  petals*  i).  dend* 
/cHa,  Nntt,  as  to  the  poblished  character  comes  near  to  our  species, 
hut,  from  Nuttall's  incomplete  spedmea  kindly  supplied  by  Mr.  Du* 
land,  I  take  that  to  be  a  form  or  near  relative  of  2).  glaeiaKit  with  long- 
ish  style.  It  is  quite  hirsute,  even  to  the  sepals,  with  2^Mnked  as 
well  as  some  simple  hairs,  and  the  petals  appear  as  if  they  were  pale 
yellow :  the  cells  of  tbe  ovary  are  S-ovulate. 

Lepidittm  diottotuk  :  annum,  teneUum,  nndique  pubemlum ;  foUis 
angusto-linearibus  integerrimis  sub^mineis;  floribus  (an  semper?) 
apetalis  tetrandis;  siliculis  subtiliter  rcliculatis  eubovatia  apice  subalato 
profunde  emarginatis  pediccllo  piano  erecto  longioribus.  —  Nevada,  at 
Steamboat  Springs,  Horace  Mann;  and  in  most  safjc-bush  Innd'^,  Dr. 
C.  L.  Anderson.  Specimens  only  3  inciies  high ;  the  grassj  leaves 
one  or  two  inches  long:  racemes  strict  Silicle  2  lines  long,  and  with 
a  deeper  notch  than  in  those  of  Z.  lasiocarpumj  Nutt.  (in  which, 
moreover,  thejr  are  widely  spreading),  ako  more  puberulent  and  more 
evidently  reticulated. 

Cleomella  obtusifolia  (Torr.  in  PI.  "Wright,  1,  p.  12),  char, 
suppletus :  bracteis  inferioribus  trifoliolatis ;  stipulis  in  crines  solutis ; 
calycis  lob  is  setoso-fimbriatis,  seta  terminal!  prelonga;  stipite  gracil- 
limo,  fructifero  in  pedicellum  panllo  longiorem  refracto ;  st^lo  ovario 
bis  longiori ;  eapsula  bicomuta ;  semintbus  Issvibas.  —  In  sand,  near 
Soda  Lake^  June  1, 1861,  J.  6.  Cooper ;  branches,  in  flower  and  HcrnL 
,  The  scarions  stipules  are  cut  up  into  what  appears  to  be  a  conspicuous 
tuft  of  brisdes  in  the  axil  of  the  petiole ;  and  the  sepals  are  simihwiy 
but  more  sparingly  erinite.  Ovtdes  4-6  on  eadi  placenta.  The 
capsule  is  more  strongly  lobed  than  in  any  other  species,  the  back  of 
each  valve  in  well  developed  specimens  being  abruptly  produced  into 
a  diveiigent  hom  (8  lines  long^  nearly  as  long  as  the  style)  ;  when  the 
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TilTe  IS  detftdiedit  luiylie  likoMd  to  «  oomiMOpto  viCh  a  very  flaring 
mouthy  holding  2  aeedi. 

SiLENB  BoLANDBEi :  moltieaiillfly  nana,  lomenlnloia  s  canliboa  1  -  5* 
Hons ;  fo1ii«  spatholatas  aentifl  basi  (avmmit  ezceptis)  longe  attentialit; 

CBlyce  oblong(Milayato  hand  tisooso,  dentibm  orato-oblongis  acutiut^ 

culii ;  pctalis  pallide  roseia  calyoe  daplo  longioribus  dentibus  2  minimis 
coronatis,  ungue  luto  basim  versus  villoso-ciliato,  laiuirui  i-6-pnrtita, 
ficgmcntis  lanceolatis  seu  Imeai  iluis  mio  alterove  nunc  upiee  bilidis ; 
ovario  brevissime  stipitato,  —  Wooded  hillsides,  Long  Valley,  Plumas 
Co.,  Bolander.  Sieui.^  3  to  6  inches  high,  many  from  a  deep  perpen- 
dicular root,  leafy.  Leaves  14  to  2  inches  lonij.  including  the  tapering 
base  or  winged  petiole  ]?eduncle  of  the  primary  flower  an  inch  and 
a  halt  long.  Cal/x-teeth  2  or  3  lines  long.  **  A  Torj  show/  and 
distinct  species. 

SiLENE  INCOMPTA :  Tisco&o^paberula ;  caulibiM  ciespitoso-aggregitis 
patulis  (ultrapedalibus)  foliosift  ihjmo  lazifloio  racemiformi  vel  |>anicu- 
lato  terminatis ;  foliis  oblongis  sen  ovali-lanceolatis  acutis ;  pedicellia 
flore  brevioribud;  calyce  cylindraceo  (fructifero  ovoidoo  vix  semi- 
poUicari),  dentibus  lanceolatis  tobo  dimidio  biavjoribQe;  petalia  aUNdit 
pamUk^  lamiaa  liaearMbloaga  angae  apke  ntriaqoe  unldentato  viz 
lakUni  bifida,  labia  nnoo  aaiaigiiiatia  Tel  bOobis,  corona  a  dentibas 
aabnlatis.  —  MoanI  BnUkm,  and  in  tha  Yotemite  VaUej»  in  laiiga  tafti, 
Bolaoder. — Calyx  Minatimes  parpUih  towaidi  the  baie.  I^amina  of 
the  petals  only  8  Unes  long. 

ACH  YBONTCHIA,  Toir.  A  Gray,  nor.  gen. 

Calyx  5-fidus,  persistens ;  tubo  10-nervi  coriacco  dcmum  cylin- 
draceo ;  lobis  mox  radiato-patentibus  ovalihurf  mnticis  pncler  basina 
calloso-iucraisatara  ai  genteo-scariosis  enerviis.  Petala  nulla.  Fila- 
menta  vel  stainiiiodia  15  fauci  uniseriatim  inscrta,  tenuia,  hubulata, 
unicum  (rarissirae  2  ?)  antheriferum,  cajtera  sterilia.  Anthera  didyma. 
Ovarium  uniloculare,  filo  conductorio  axili  tenuissimo  porcursum: 
stylus  brevis,  bifidus.  Ovula  2,  basilaria,  crccta,  anatropa  ?  iuniculis 
brevibus.  Utricuius  tenuis,  calycis  tubo  indurate  indusuSi  pyrifornus, 
ovulo  altero  sterili  superstite  monospermus.  Semen  oblongo-pyri- 
fonne,  facie  recta  rbaphi  bcavi  com  chalaza  longe  iafia  raediam  aotata. 
Embryo  donalii^  albaminis  parci  farinacei  bioc  applidtus,  ladicola 
elongata  fere  leetay  ootyledoiubiis  brenbos  aeeumbeatMncaryis. — 
Heibala  aimaa»  da|^resB%  Parm^ydlM  weu  Mimiiataktrm  mtOii  Adm^ 
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scariosis  ;  floribus  in  axillis  cymoso-congestis. 

AciiTKONYCEiiA  Cooi'EKi.  —  In  dry  sand,  Mohavi?  River  at  Camp 
Cadj,  Dr.  J.  G.  Cooper,  June,  1801.  In  Arizona  or  Soiiora,  A.  B.  Gray, 
—  S((_in>  >[)[i-:i(iing  ironi  the  si(  lultT  root,  2  or  8  inches  I<  11^:,  Ljlabrous, 
as  is  the  wiioh^  plant  T.e;ivcs  ihickish  and  v*jinles3,  the  l:u  L'<-r  of  each 
pair  from  a  quarter  to  half  an  inch  long,  its  fellow  barely  half  as  large. 
Stipules  interp6tk>lar,  one  on  each  side,  ort>icular  or  ovate,  nearly 
entire,  silvery-scarioos.  Flowen  Ib  dense  Babtessile  clusten,  bright 
nlvei7*whi(e  from  the  searioas  calyx-lobes  and  stipular  bracts,  these 
lobes  aboat  half  a  liae  long,  at  flnt  loiigar  than  the  tnlMiiata  ealjxolnba, 
whieh  at  matmitj  cooiidanblf  oxcMda  tfaem  and  booomoa  cjlindm- 
ceons  and  thickened  in  the  manner  ef  SdamAmi*  The  firm  textore 
and  thk^ening  of  the  tnbe  extends  into  the  axsa  of  the  bread  and  plane 
oval  or  orbicular  lobes  fbr  nearly  ens  third  of  their  length,  making  a 
strong  herbaoeoos,  or  at  length  more  indnnled,  eallositj  in  the  base 
of  each;  all  the  zest  Is  purely  seanous,  and  without  n  vestige  of  midrib. 
The  filaments  are  wmj  short  and  delicate,  with  thdr  broedish  bases 
contiguous :  if  any  arrangement  can  be  traced  it  is,  perhaps,  that  they 
are  single  before  each  calyx-lobe,  and  in  pairs  before  each  sinus.  The 
fertiltj  stamen  is  before  a  calyx* lobe ;  uad  ouc  lluvver  out  of  many 
examiiieU  ;L[)[)ar(  luly  bore  two  anthers.  The  ovules  appear  to  be 
truly  anatropous,  on  very  short  fuaiouli.  But  in  the  hccd  the  chalaza, 
as  in  PoUichid,  is  very  much  nearer  the  [xjinied  hilar  extremity,  with 
which  it  is  (xmnected  by  a  delicato  short  rhapbe ;  the  seed  is  straight 
and  somewhat  edged  on  that  side,  roimded  above  on  the  other ;  the 
thinnish  testa  deiioaleiy  lineate ;  the  slender  embryo  nearly  the  length 
of  the  seed.  The  yery  tl  in  utricle  bursts  irregularly,  at  least  when 
the  seed  is  extracted.  —  This  carious  little  plant  confirms  the  judgment 
of  Bentham  and  Hooker  in  retalniag  PoBiekia  with  Paranyekia  and 
tes  nearest  aMies»  notwithstanding  the  gemianm  oTolea>  With  the  aspect 
somewhat  of  /iBrsny  to  jpsl|ygiii>Mw  and  the  like,  and  n  calyx  which 
Sipkoitjfekia  soosewfaat  resembles,  this  eombines  the  geminate  erect 
ei?ulss,  one  iertik  the  other  sterile,  and  the  stmigM  wed  and  straightish 
embryo  of  PeflSfeiUfl.  It  is  most  peealiar  in  the  remarkably  silvery- 
searions  calyx-lobes,  and  in  the  nameroos  sterile  filaments  or  staminodin. 
To  separate  entirely  flfom  the  GarjfopkjfBaum  these  plants,  along  with 
Sahrantkut  and  the  other  exstipulate  genera,  while  leavbg  Qtmia, 
Sph<3Pro€oma,  and  the  Po^carpece  generally,  retjuires  narrow  and  devi- 
ous,  and  probably  at  length  impracticable  distiucLioua. 
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TALZHim  vwQUMJnt  (Gmf^  in  Bop.  Eiped.  Bi7bo»  bed.  A  m 
SOL  Jour.  88,  p.  407) :  fbUis  Hnearibns  icapisqiie  miiflorU  (nine 
2^8-floria)  1  - S-poUiearibos  e  ndice  eraaso  oonfertts ;  aepalii  <»rbicQ- 
latiB  g1siiduheo4eDtatu }  petalis  roseb  purpuiebve;  stamioilKit  6; 
atigmatibiiB  8-5. — Bod[7l[oimtaiiiBy  H.  Engehnaim,  Dr.  Pany,  <Scc; 
CtactAe  MimnteinB,  Washington  Terr.,  alt  7,500,  Dr.  Lyall ;  and  now 
eoUected  in  the  Sierra  Nevada,  California,  by  Bolaiider.  The  thick 
caudex  or  root  is  rather  fusiform  in  most  specimeDS,  in  Bolander  s  il  ii 
napiform.    Ovules  numerous.    Seeds  as  in  the  genus. 

SiDALCEA  VITIFOLIA  :  hirsuto-pubescens ;  caule  valido  elato  ra- 
moso  folioso;  foliis  cordato-<]uinquelobis,  lobis  Ircvibii^  crenato-dentatis 
subincisis ;  spiels  brevibus  capitulisve  densiflohs  brevipedunculatis 
subcorymbosis ;  calycis  nudi  lobis  deltoideis  acutatis ;  petalis  albis 
obcordatis  ;  phalangibus  indistinctis ;  coccis  muticis  Itevibus.  —  Bear 
Harbor,  Mendocino  Co.,  Bolander.  Plant  ''from  3  to  6  feet  high, 
in  taftfl,"  the  upper  part  or  branches  leafj  $  the  brandileta  terminated 
by  ahoii  and  dense  spikes  or  beads  Jt€  one  or  tiro  incbes  in  length. 
Stipules  snbnlate^  cadnoooa.  LeaTes  8-4  iDcbes  In  diameter,  besst 
especially  beneath  and  on  the  petioles^  as  also  the  hranehea,  widi  a 
abort  and  xoogbisb  stellate  pnbesoeoce.  Pedicels  extremely  shett, 
subtended  by  a  filiform  braet»  which  is  oAen  8-deft  or  toothed  at  the 
apex  and  decidooas :  bractlets  none.  Oalyz  yery  sligUilj  or  sparsely 
hirssate,  8-4  Imes  long,  deft  to  the  middle.  Corolla  6  lines  k»i|^ 
apparently  white ;  the  petals  rather  narrow.  Stamens  of  the  exterior 
series  closely  approximate  to  the  inner,  consisting  of  10  narrow  and 
2-cleft  biantheriforous  filaments,  i.  e.  each  fork  bearing  a  single  antlitr; 
the  inner  set  of  about  many  anthers,  on  luostly  uncombined  filaments. 
Branches  of  the  style  and  carpels  9  or  10,  the  latter  reniform,  torn  oynm 
on  the  ventral  fare  as  they  separate  from  the  axis.  This  new  t.|>ec»ed, 
so  unlike  the  rest  of  the  genus  in  appearance,  is  closely  related  to 

SiDALCEA  HALACHROIDES  {Molva  moIochroideSy  Hook.  Sd  Am.) ; 
hispida,  gracilior;  foliis  cordato-rotundis  sublobatis  crenato-incisis ; 
calyce  setoso-bispidissimo  2  -  3-biacteolato  (bracteolis  setaceis  deei- 
duis),  lobis  triangolari-laoceolatis  :  cn^t.  fere  prascedentis.  —  The  two 
series  of  stamens,  the  exterior  of  20  ia  pairs,  I  had  not  before  detected 
in  this  rare  pbmt.  The  fruit  not  yet  seen.  In  a  ftagment  of  a  fertile 
phuit  collected  by  Dr.  Andrews  the  column  is  truncate  and  vrithout  a 
single  anther  in.  all  the  flowers;  while  in  Douglas  and  Goolter^s  speci- 
mens, with  good  anthen^  the  ofules  axe  apparently  goodi  The  antfaersi 
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if  not  w«iitui|^  are  deddnooB  from  the  ooltmui  in  some  Iflowen  of  S, 
vii(foHa,  as  ui  some  onltivated  specimens  of  &  nudvteflara, 
M&LTAsmni  ROTUNBivoLnni :  umaam,  hispidum  ;  ceule  erecto ; 

fbliis  subreniformi-rotundatis  grossius  crenatis  indivisis ;  pedoDCalis 
gracilihus  folia  plerumque  superantibus ;  bracteoli^  angustisaime  linc- 
aribus  calycis  segmentis  sensim  acuminatis  paullo  brevioribus  ;  petalis 
roseo-purpurcis  basi  macula  rubra  ;  carpellis  ultra  40  orbiculatis  muti- 
cis  reliculatis.  —  Sand  hills  at  Fort  Mohave  (along  with  Af,  exilCf 
Gray),  Dr.  J.  G.  Cooper.  —  In  aspect  not  unlike  some  South  Amer- 
ican species,  but  raore  after  the  fashion  of  a  Sidalcea  thau  any  of  our 
epecics.  The  stigmas,  however,  are  capitate,  and  ibe  filaments  not  clus- 
tered. Plant  rather  sparsely^  or  the  calyx  more  densely,  hiapid  with 
simple  or  fascicled  bristly  spreading  hairs.  Leaves  somewhat  resem* 
bling  those  of  Malva  rotundi/olia.  Stem  two  feet/'  or  in  depauperate 
specimens  barely  a  span  high.  Calyx  deeply  (mML  CorolUi  1^ 
inehes  broad,  apparently  showy.  ' 

LiKUK  aFBBGULiiiini :  annnnm,  £»re  glabenimnm;  canle  toaai 
(sobpedali)  supeme  effuse  panicalato;  pedioelUs  omnibns  filifimnibus 
flora  multo  longioribns  moz  poientissimis ;  Ibliis  spanis  filiibrmibns  s 
glandulis  stipnlaribns  nnlHs ;  sepalis  oTalibns  obtnsis  maigine  minutim 
glandnlosis ;  petalis  roseis  albisre,  nngae  Ima  basi  ntrinqoe  nnidentato 
intDS  appendiee  linguteformi  aneto;  sinubas  inter  stamina  obsolete 
crenulato-bidentatis ;  antheris  oblongis;  stylis  3;  stigmatibus  parvis. — • 
Hills  at  Clov  erdale,  Sonoma  Co.,  June,  Bolander.  Glabrous  throughout, 
except  a  minute  and  sparse  pubescence  on  some  of  the  branchlets  and 
j>i;dicels,  6-12  inches  high  ;  the  flowering  branches  more  paniculato 
and  much  more  effuse  than  those  of  L.  Caltfomicum,  and  with  tlowers 
only  about  half  the  size,  all  on  almost  setaceous,  naked,  and  at  length 
mostly  dedined  pedicels  of  4-G  lines  in  length*  Sepals  barely  1^  lines 
long.  Petals  2  lines  long,  obovate,  with  a  narrow  daw,  its  ovate  or 
oblong  appendage  adnate  to  its  front,  raore  conspicBOUS  than  that  of 
Ih  CaU/ormewn,  This  and  the  following  are  interestbg  additions  to 
the  seetion  MupitMMn  which  was  Indicated  In  a  fonner  paper 
(6,  pw521)  upon  three  Gdifomlan  species;  but  these  aooessions  re- 
quire some  modification  of  subsidiaiy  characters;  — this  one,  for  in- 
stance^ In  the  length  of  the  pedicels  and  the  very  diffuse  infloreecence. 

LnuM  michamthitm:  annuum;  oaule  gradli  supeme  aperte  pa* 
nicnlato;  ramis  cum  pedieellis  calyce  ssBpius  longioribns  qoandoque 
puberulis;  foliia  altecnis  angusto-linearibus ;  ghmdnlls  stipnlaribns 
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mininiia ;  septlif  oUongb  obCanoieiilis  vix  e81i6]ato<|^Midiikins :  p»- 
talis  albia  bui  otrinqne  aubmudentatU ;  aunibaa  inter  rtaiimi  denfa 
breTiflsimo  g1aadii]»formi  ioatraetis ;  stylis  3 ;  stigauttiboa  aubdafada 
recarvia.— -On  Ifonnt  Ballioa,  Mariposa  Go^  Bolander.  About  a  foot 
high.  Flowers  as  much  smaller  than  in  the  preceding  as  those  arc 
than  ill  L.  Californicuiu,  evea  smaller  than  ia  L,  Virgiyiianum  and 
£t.  striatum,  Walt.  {L.  oppositifolinm,  Eneelin.).  This  differs  from 
the  fftur  other  trigynous  species  now  known,  in  wauling  the  little 
appendage  to  the  face  of  the  claw  of  the  j>i  tal,  and  the  laternl  teeth 
are  less  distinct.  The  three  false  partitions  of  the  globular  capsule 
are  almost  complete.  (In  the  old  Linum  trigynum  of  our  conser- 
vatories I  can  no  more  find  even  a  trace  of  appendages  to  the 
petals  in  fresh  flowen,  than  could  Bentham  aad  Hooker  in  dried 
specimens.  So  far  as  regaida  this  ipeeiea  the  gemis  RtnmardUa 
baa  DO  characAera. 

Lnrinc  diothitic:  aimuuni,  glabrnm;  eanle  enli  (spitfaaiiMBo)  apiee 
aobeTiiMMO-pltmfloioi  (bliia  opposkas  obioagis  (Un*  8*6  kogis)  \  fjiuk' 
dolia  stipalaribnantiUia;  pedtoenia  striotis  caljee  bferioribaB;  aqwlis 
oblongo-lanceolatia  obtaeis  ttDinerviis  margine  laeerato-deotiealatii 
glandokMisqne ;  petalia  flavia ;  dentibna  inter  stamina  nnllis ;  stjrlia  8 
liberk  J  stigmatibns  eapilatis;  oapittla  qnadriloeeUata. — Mariposa  TraU, 
Yosemite  Valley,  rai«,  Bolander. --Floweni  small,  but  imther  larger 
than  in  the  foregoinpr.  Petals  not  appendaged  at  the  base.  While  all 
tlie  other  peculiar  Californian  species  are  trigynous,  thia  is  digynuus ! 

LuriNUd  BithWERl  :  fruticuiosu>,  raiuaaissimus,  caespitoso-humj- 
fusuS)  pube  appressi^ima  argenteo-feericeis ;  stipulis  Milmlatis:  foliolis 
7-10  spathulutis  cuneatisve  retusis  (lin.  3-4  loiiLd?)  ;  racemo  brevi 
(pollieari)  densitloro ;  calycis  bracteolati  iabio  superiore  bipartito; 
corolla  violaceo;  carina  vix  ciliata.  —  "Prostrate,  trailing  on  the 
gronnd  er  on  rocks,  on  tha  Yosemite  trail,  alt  6,000  feet,"  Profl 
Brewer.  Nevada  near  Carson,  Dr.  C.  L.  Anderson ;  a  form  with 
flowMS  only  d  lines  long,  the  keel  not  in  tlie  least  ciliate ;  while  in 
Pkvf.  Brawer*a  specisMns  the  flowers  are  4  or  4^  lines  long,  aad  with 
n  few  hairs  on  the  margUu  of  the  keel.— Thia  ranks  with  the  MMSne 
spedea  fenning  Agsrdh's  tribe  JUSer«|^^  , 

LuFiNUS  Ltalli:  fraticuloao-eaBspitosaa,  nanns,  hirsnlo-serieeas: 
stipnlis  sabttlatias  foliolis  5-6  obovato-oblongis  (lin.  84oDfj»)i  pe> 
doncnlo  scapifonni  nndo  bipollicari  eapitnlum  mnlttflomm  gerate ; 
ealjds  bracleokti  labio  iaferiore  tridentato^  saperiore  biparttio;  eovolk 
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(ol  Tidetar)  saturate  ceerulea,  carina  nuda.  —  Summit  of  the  OMcado 
Mountains,  lat.  49**,  Dr.  Lyall  (Coll.  Oregon  Bound.  Comm.,  distrib. 
Herb.  Kew.).  —  The  short,  tufted  shoots  spring  from  a  wooUy  base 
barely  an  inch  hijjh,  terminated  by  the  solifary  naked  peduncle,  bearing 
ahead  (half  or  iwo  thirds  of  an  inch  in  diameter)  of  deep  bliMi  or  violet 
flowers.    PedH  -  1^  ^hort :  bracts  shorter  than  the  calyx,  caducous, 

LupiNUS  Danaus:  hcrbaceu?,  e  «iudu  e  perenni  cicsipitosus,  pu- 
milus,  strigoso-hirsutuhis ;  stipulis  subulaiis  ;  foliolis  4-5  oblancco- 
latis  (lin.  2-4  longis)    racemo  oblongo  (pollicari)  densiiloro ;  calycis 
ninute  bracteolati  labio  inferiore  tridentato,  superiore  profunde  bifido ; 
corolla  albo-violacea,  carina  rectiuscula  ciliata.  —  Mount  Daiia»  alt 
about  12,500  feet»  Bolander.—^  This  interesting  little  Lupine  maybe 
held  to  bear  the  name  either  of  the  lofty  peidL  it  inhabits,  or  oS  the 
diatixiguiahed  geokgiBt  and  naturalist  whom  the  mountain  oomnemo- 
nUes.  Jt  waa  very  tcantSy  ooUected,  and  is  probablj  rare  er  out  of 
jeaeh.  The  aleader  and  diiluie  or  aaoending  flowering  fitema  are  onlj  2 
or  3  mches  high,  and  1  -  S^kftved  below  the  middle.   Bracts  subolate^ 
rather  shorter  than  the  calyzi  twioe  the  kogth  of  the  pedioeL  Go- 
xoUa  8  lines  long;  the  vezillum  and  wings  apparently  white  and  tinged 
with  blue  or  violet,  the  ked  deep  violet— This  and  the  two  preceding 
seem  very  distinct  ftom  all  other  North  American  species.  Neither  of 
them  can  well  be  L,  minimut,  DongL,  which  I  do  not  identify, 

Trifolium  BoLA2n>SBi:  21  rspenli  subaimile,  molticeps  e  eandiee 
incrassato,  glaberrimum;  canlibos  adsnrgentibits  l-2-flori8;  stipulis 
herbaceis ;  foliolis  obovato-oblongis  vix  retusis ;  pedunculis  (spilha- 
mffiis)  folia  longe  superantibus ;  iioribua  (ca3rulescentibus  ?)  arete  capi- 
tatis  mox  dedexis ;  pedicellis  etiam  fructiferis  brevissimis ;  calycis 
dentibus  subulatis  tubo  ciuupamihuo  ba^i  ^ibbo^o  suba'quilongis  ;  ovario 
dbpenno.  —  "Westfall's  Meadows  above  the  Xoeemite. Valley,  at  the 
elevation  of  8,uOU  feet,  Bolander. 

Trifolium  barbigeulm  (Torr.  Bot.  Whippl.  Expcd.),  var.  An- 
DREWSii :  muho  majus,  subpedale,  villosum ;  foliolis  majoribus  sub- 
pollicaiibos ;  involucro  explanato  quandoque  fere  pollicem  lato  (coroUis 
atropurpureis).  —  Collected  by  the  late  Dr.  Andrews  in  185G;  but 
now  IVrr.  Bolandw  sends  it  from  Mendocino  City  (4781),  with  heads 
dec.  fully  as  large  as  those  of  the  related  T.  cyaihifemm,  and  also, 
from  drier  and  sandy  soil  (4755),  in  a  form  like  the  original  of  Bige- 
low  and  Fitch,  bnt  less  depauperate. 
1>ALMA  DiTABiOATA,  Bcnth.  Bot  Yoy-  Solpky  var.  civbbka:  pobe 
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minau  pnuertim  calycit  albesoeos;  pedaneolia  baud  diTtricatii 
bi-tripolUcanbua;  Bpids  virgaiis  laze  25-40-ilori8i  ealycit  dentibus 
ovato-oblongis,  ioftmo  paullo  loogiore.  —  Fort  MohaTe,  on  gravellj 
billfl,  Dr.  J.  G.  Cooper.  "  Steou  two  or  three  feet  high :  flowen  dark 
purple."  Except  for  the  mmute  hoary  pubeseenoe  and  other  minor 
particolan,  this  woold  seem  to  be  Bentham's  2X  divarieata,  from  the 
eoast  of  Lower  Oalifomia  (and  a  comparison  of  specimens  made  at 
Kew  discloses  no  specific  dififerences).  There  is  nothing  divaricate  in 
the  specimens,  however. 

Petalostemon  FOL10SU8  :  undique  glaber ;  caul i bus  crebre  folio- 
sis;  foliolis  8-14-  (ssepius  12-)  jugis  lineari-oblongis  mucrone  cu.spi- 
datis,  plandulis  paucia  parvis  ;  spica  cylin'lrira  brevi-|i(  l  iufulata ; 
brac'teia  aristatis  e  ba.si  lanceolata ;  calycis  dcuiibus  &uba'qualibus  tubo 
cyliiidraceo  dimidio  brevioribus  ;  floribus  roseo-purpurcis.  —  Banks  of 
Fox  River,  Kane  Co.,  Illinois,  Burgess  Truesdell,  1867.  Also  near 
Nashville,  Tenne^e,  Mr.  Hatch,  1854.  A  well-marked  f^pncies, 
which  has  been  singularly  overlooked,  or  else  is  very  locah  It^  has 
the  habit  of  P.  mUosutf  but  with  yet  more  tmmerous  leaflets,  aod  is 
glabrous  throughout,  even  to  the  ovar/.  The  very  numerous  and  equa- 
ble leaflets,  thicker  spikes  with  mare  exserted  bracts,  shorter  calyx- 
teeth,  no  less  than  the  color  of  the  flowers,  distinguish  it  at  once 
from  P.  eandidut.  Both  ovules  are  apt  to  be  fertile  in  this  and  the 
last*named  species. 

ASTEAOALUS  MALACDS:  undiquo  moUiter  villosus;  caulibos  e 
caudiee  perenni  gracili  erectis  8-d-foliatis  (spithamsis  vel  pedali- 
bus) ;  fbUolis  6-7-jogis  obovatis  retnsas;  peduncolls  folia  superantibus 
spicam  multifloram  demum  laxifloram  gerentibus ;  calyds  tubo  cylin- 
drico  dentibus  setaceo-subulatis  triplo  loogioribos;  corolla  Into  pur* 
puree;  legumine  oblon^o-lanceolato  areoato  baud  stipttato  crebre 
mollissime  villoso  tenuiter  coriaoeo  subcompresso  sutara  dorsali  (extos 
leviter  sulcata)  usque  ad  ventralem  acute  marginatam  intrusa  bilocellato 
polyspermo  (sectione  transversa  au^juste  obcordata).  —  Nevada,  m  ;ir 
Carson  City,  Dr.  C.  L.  Anderson.  I  formerly  confoiind  'd  an  imp  r- 
fect  speciuicn  ol'  Lhia  wiih  A.  Parryi^  Gray ;  and  1  know  of  no  other 
more  nearly  related  to  it.  But  it  is  more  softly  villous,  nnd  u-itally 
more  caulescent,  has  far  longer  peduncles,  and  spikes  of  bi  i^'lit  purple 
or  violet  flowers,  in  a  raceme  which  at  length  elongates,  otten  to  the 
length  of  4  inches,  the  tube  of  the  calyx  is  longer  and  narrower  (tiower 
over  Iialf  an  inch  long) ;  and  the  very  villous  legumes  are  thinner^ 
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littie  over  an  inch  in  length,  and  when  apparently  mature  not  at  all 
obcom pressed  but  somewhat  iluttened  laterally,  with  the  acute  yeDtral 
Buture  salient,  completely  bilocellate. 

AsTBAOALUB  Artbu-Schottii,  Gray,  Rev.  Astr.,  char,  fruct. 
emend. :  spithaniieiu  ad  tripedalem ;  legumine  maturo  ovato  acamlnato 
(lin.  7-8  longo)  caneacente  chartaceo  ad  satoram  Tentralem  pro- 
fundtos  suleato  ob  septom  donalem  completum  bilooeHato.  —  In  sand 
on  the  MohaTe  Ri^er^  at  Gamp  Gady  and  elaewher^  Dr.  J.  G.  Gooper. 

Astragalus  Bolandebi:  MibpedaliSi  dnereo-puberalas ;  stipulU 
brevibas  scariosU  adventis  petiotom  connatis;  ^liolis  6<-9-Jugis 
snblinearibns  oblongisque ;  pedunenlis  folio  brevionbua  capitato-plnri* 
floris ;  pedicellis  breTissimis,  froetiferis  reflexis;  legumine  in  stipitem 
e  calyoe  exsertnm  bamato-ineorvo  orato  acutato  oboompresso  turgido 
coriaceo  giabro  (lin.  8-9  longo  8-4  lato)  polyspcrmo  ob  septom  com- 
pletum bilocellato*  —  Dry  ground,  at  Ostmndei's  Ranch,  Yoeemite 
Valley,  Boknder.  Flowers  not  seen.  The  teeth  of  the  calyx  are 
almost  setaceous,  and  more  than  half  the  length  of  the  cylindraccous 
tube.  Stipe  4  lines  long.  The  species  is  to  be  ranked,  perhap.-^,  with 
the  Oroboidetj  although  the  stipules  are  counatc  aud  the  legume  com- 
pletely two-celled. 

Lathyuus  Torreyi  :  pusillus  (spithamsBus  ad  pedalem),  villoso- 
pubescens ;  radice  pereuni ;  stipulis  semi-a^^ittatis  angustis ;  foliolis 
4  -  6-jugi8  ovalibus  mucronatis  (lin.  4  -  8-longis)  ;  cirrho  simplici 
stepius  breviss'imo ;  pedunculo  brevi  vel  brevissimo  siupius  unifloro  ; 
calycis  lobis  setaceo-subulatis  tubo  duplo  longioribus ;  corolla  pur- 
purascente ;  legumine  pauci-ovulato  monospermo  in  pedicellum  deilexo. 

mOosus,  Torr.  in  Stevens  (Cooper  &  Sackley)  Pacif.  R.  R.  Rep. ; 
a  preoccupied  name.  —  Mendocino  or  south  part  of  Humboldi  Co., 
Bolander.  A  neat  and  peculiar  little  species,  yery  different  from  any 
olber,  at  least  in  North  America,  in  slendemess,  in  the  amall  size  of 
the  leaflets,  and  the  single-flowered  pedandes.  The  kttv  are  some- 
times Bcaroely  longer  than  the  stipolesi  and  seldom  half  the  length  of 
the  leaf*  Bohinder's  spemmens  are  past  the  flowering  state ;  the  young 
legume  mtnutelj  pabesoent,  semi-obkNig,  flat,  apparentlj  maturing  only 
M  single  seed. 

Fbuncb  (Amtgdalus)  AHDEBSOnn:  glaberrima;  ramis  spi- 
nesoentibiis ;  foliis  ftscienlatia  parris  (lin.  4-9  longis)  spatbulatis  ob- 
longisve  obtnsis  tenuiter  subnerroso-venosis  subserrulatis  eglandulosis ; 
floribus  longiuscnle  pedicePatiB ;  calycis  (ebnetedati)  lobis  integer- 
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rimis  tubo  turbinato  brevioribus  ;  petalis  laete  roseis  ;  ovario  cum  styli 
basi  hirsutisbimo ;  dnipa  sicca  subglobosa  pubera. —  Foot-hills  of  the 
eastern  side  of  the  Sierra  Nevada,  near  Carson  :  fl.  March,  Dr.  C.  L. 
Anderson.  [Also  collected  by  Dr.  Torrey.]  "  About  3  feet  high." 
Flowers  sliowy ;  the  petals  apparently  of  nearly  the  a)lor  of  peach- 
blo«5W)m.s  4  Hnea  long,  entire.  Lobes  of  the  calyx  broaflly  triangular 
and  obtuse,  at  lenp^h  oblon*^.  Stamens  aa  long  as  the  petal%  25,  tri- 
seriatc,  but  approximate.    Drupe  half  an  inch  long. 

HORKBLIA  BOLAMDERI :  humilis,  csBspitosa  ?  vel  bumifusa  e  cau- 
dice  lignescente  ;  foliis  pube  moUi  densa  villoso-incanis ;  folioUd  13  —  21 
cuneatis  palmatifidis,  lobis  3-5  ovatis  oblongUve;  stipulis  angusto- 
liaearibos  integerrimis ;  cyma  pam  densiflora;  calyeis  alte  54idi 
Begjaamth  aooessoriii  obloogis  qaam  vera  latlora  subdimidio  breTiori- 
bus;  petalU  obovatia  vix  unguieulatis ;  filamentb  laneealatis.— Diy 
alkaline  aoU,  near  Clear  Laka^  ooll.  Januaiy,  1868,  Bolander.  Only 
winter  spedmeas  known;  the  flowering  sterna  riBtng  8  to  5  inches 
above  the  ligneaoent  and  tofted  leafy  base.  Tbia  and  the  following 
are  among  thom  epeeies  which  go  far  to  jastily  the  vlewa  of  Bentham 
and  Hooker,  and  now  ako  of  Engelmann,  who  would  combine  MtrieHa 
and  Ivtda  with  PotmUBa,  I  am  reluctant  to  adopt  this  eoDdaaion, 
but  have  chosen  a  specific  name  which  is  not  preoccupied  in  the  latter 
great  genus. 

lvE:iiA  TRIDENTATA  (Horkelia  tHdeniatxi,  Torr.  lioL  Whippl.  t.  C)  : 
pube  mollissima  villosa ;  caulibus  patentibus  mA  erectia  (pediiiibus) 
gracilibus  apice  nudis  ;  foliis  junioribus  argenteo-sericei.«,  adultis  sub- 
glabratis  ;  foliolis  5- 11  subdiHsiiis  oblongo-cuneatls  apice  plerumque 
tridentatis ;  stipulis  pauci-iaciaiatis  vel  subiulegris ;  cymis  peduucu- 
latis  oonfertifioris ;  pedaceUis  evolutis  florem  adaequantibos}  caljcis 
eampanulati  segmentis  acoessoriis  linearibus  tubo  equiiongts  quam  vera 
acutissima  breTioribus;  petalis  (albis)  breviter  iii\!]:ntrnl-itis ;  stap 
minibus  10 ;  carpellis  5  - 10  ?  —  In  the  Sierra  If  evada.  The  character 
is  here  drawn  op  from  the  veiy  beautiful  and  complete  specimens  col- 
lected bj  Mr.  Bohmder,  hi  1866,  in  the  region  near  Mount  Dana. 
The  stems  are  about  a  foot  high  and  erect  or  nearly  so.  Leaflets  of 
the  earlier  radical  leaTCS  inclining  to  obovate^  of  the  stem-leaves  (re- 
duced to  1-8  pairs)  veipng  to  linear-cuneate :  some  of  the  upper 
stipules  entire.  The  narrow  filaments  are  adnata  to  the  calyx-tube 
np  to  the  sinuses  and  base  of  the  lobes,  and  are  (bus  distant  firom  the 
(villous)  receptacle,  as  in  Bgritka  and  Aetia  generally,  hot  not  in 
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Potentilla.  Carpels  in  these  specimens  usually  5.  I  have  not  found 
so  many  as  10  ;  although  Dr.  Torrey's  figure  represents  a  larp^cr  num- 
ber, and  also  omits  the  villositv  of  the  recepL-icle.  Thia  species  is 
certainly  ernbarras^'ing  to  the  maintenance  of  these  genera;  but  it  ranks 
with  Jvesioy  although  the  foliage  is  anomalous. 

IvESiA  ukuuiculata:  laxe  villosa,  subpedalis;  foliolis  perpluri* 
mis  quasi-verticillatis  laxis  plerisque  bis-bipnrtitis-,  segmentis  linearibus; 
Btipalis  pauci-laciniatia  vel  integris;  floribus  glomeratisi  pedicellis 
breTiMimU ;  caljcis  segmentis  accessoriis  linearibus  vera  triangulari- 
laneeolata  acutissima  fere  adteqnantibos ;  petalis  dilatato-enneatis  longe 
tenaittt  unguieakUB ;  stamioibtis  6iib-15,  tUameiitis  filiforml-sobolatb ; 
carpellis  5-8^    WeatfalPs  Meadows,  Toflemite  Valley,  alt  8,000  feet, 
in  wet  places,  Bolander*  Stems  in  tafts  from  a  tbidush  caudex,  from 
a  span  to  a  foot  high.   Leaves  in  aspect  not  unlike  those  of  SorMia 
iemfUoba,  but  the  leaflets  crowded  much  like  those  of  Jiutta  Gordonif 
and  whitish-eilkj  or  yillous  with  long  Teiy  soft  hairs  when  young, 
but  glabrate  with  age.  The  leaflets  are  2  or  8  lines  long,  more  com- 
monly twice  2-parted  into  linear  or  linear-spatulate  divinons,  some  of 
them  simply  3-parted,  others  2-|»rted,  and  the  divisions  cuneate  and 
2-deft.  Stipules  lanceolate^  acuminate  and  nearly  entire,  or  broader 
and  cut  into  3  or  8  lanceolate  lobes.   Cymes  or  dense  dusters  short- 
peduncled.    Calyx  8  lines  long,  deeply  cleft.    Petals  2  lines  long, 
the  slender  claw  more  than  half  the  length  of  the  broadly  cuneate- 
obovate  laiaina.    Stamens  shorter  thau  tlie  calyx,  one  inserted  before 
each  petal  and  one  each  side  of  it,  i,  e.  two  to  each  true  calyx-lobe, 
not  before  its  centre  but  lateral.    The  arrangement  is,  perhaps,  more 
^    clearly  expressed  by  saying  that,  when  15,  ten  are  alternate  with  the 
ten  calyx-lobes,  counting  the  acce^J.-^ory  one?,  and  five  are  opposite  the 
latter.    These  five  appear  to  be  always  present ;  but  one  or  two,  or 
even  three  or  tour,  of  the  ten  are  occasionaUy  wanting.  Eeceptacle 
sparingly  villous. 

Iyesla  SANT0LIN0IDE8  (Gray,  Proceed.  Amer.  Acad.  6,  p.  o3i), 
diar.  suppl :  spitbanuea  ad  pedalem ;  cyma  dcmum  efiusa  ramossissima, 
ramulis  pedicellisqne  cnpillaribus ;  aehenio  subreniformi-glol)oso  utricu* 
lato  calycem  fructiferum  implente.  —  From  fine  fruiting  specimens 
gathered  by  Bolander,  on  dry  rocky  hills  along  the  Merced  Biver,  above 
the  Yosemite  VaUey,  alt.  9,000  feet.  The  inflorescence  becomes  pa- 
niculate, exceedingly  effuse  and  decompound,  and  the  pedioeb  generslly 
from  a  quarter  to  half  an  inch  in  length.  Petals  orblenlar,  sessile. 
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Stamens  f5,  one  before  eaeh  true  caljz-Iobe,  and  two  before  eteh 
petal :  filaments  very  capillary  and  as  long  as  the  caljz.  Carpel  oolj 
one,  gibbous,  with  a  snblateral  style,  in  fruit  the  coriaoeouA-ntriailsr 
achenium  rising  out  of  the  cyathirorm  base  of  the  calyx,  and  enclosed 
by  its  conniving  lobes.  (Cotyledons  plano-convex,  the  short  radicle 
oblique,  pointing  to  the  bitse  of  the  style.  —  It  is  really  going  too  tar 
to  rank  this  plant  under  PotentiUa. 

PoTERiUM  OFFiciNALK  (Sanffuisorha  offta'iinhs,  L.),  in  a  drpaupe- 
rato  forin,  was  collected  by  Mr.  Bolauder  on  the  Mendocino  Plaiosi 
in  1864 :  new  to  this  continent 

Gatophttuh  strictusi  :  pube  molU  oinereum ;  caule  (demum  pe- 
dali)  >implicissimo  inferne  paroe  mmoso  rigido,  a  baai  ad  afneem 
in  axillis  foliorum  angusto-linearum  crebre  florifeio ;  petalb  (incama- 
tis)  ebkingia  bifidie  calyoe  Idogioribus ;  antherie  etam.  brevSomm  pot 
llnifeiie;  stigmata  sobelavato  breyiter  bifido ;  eapsnlis  arete  lessilibfis 
arrectis  lineari-sobulatis  quadrioostatis  foUa  Bubasquantibos ;  seminibos 
in  qttoqae  loeiilo  biseriatis  oralibus  planoeoiiTem— D17  hilist  dover- 
dale,  Sonoma  Co.,  Bolander.  Petals  1^  and  capsules  5  or  $  lines  long. 
Mj  original  speeimen  of  G.  emnum  is  too  imperfect  for  Terifying  tbe 
published  characters ;  bat  tbe  present  plant  seems  to  diifer  safficiently 
in  its  strict  and  rigid  babit,  and  closely  sessile  appressed  pods  with  a 
tapering  point  and  mneb  thicker  Talves,  as  well  as  in  the  stamens  and 
stigma ;  and  the  seeds  are  more  than  double  the  size.  Tbe  plant  is 
stouter  than  any  other  Caijophytum ;  but  the  ovary  is  only  2-ceIlcd, 
although  the  ovules  are  in  four  ranks. 

CEn'Otiieua  (Godltia)  Wuitneyi  :  minute  pubcnila  ;  Ciiule  valido 
u«quc  ad  apicem  crebre  folialo  ;  foliis  oblongo-lanceoliuis  feubuiieger-  , 
riiuis;  floribns  cnnfertis  maxiniis;  calycis  tubo  obconico  segnicntis 
multo  breviore  ;  antheris  linearibus  ;  stigmatibus  linearibus  elong^tis ; 
capsulis  sessilibus  (nunc  subsessiiibus)  fuaiformi-oblongis  hirsoto-caneB*  * 
centibus  (8-121in  longis),  loculis  polyspermis;  seminibus  adscenden- 
tibos.—* Plains  at  Shelter  Cove,  Humboldt  Co.:  **Ter7  stri^ng  and 
ornamental,"  Bolander.  Stem  abont  a  foot  higii,  simple.   Leaves  1  or 
2  inches  long,  tapering  to  both  ends.  Cal  jz-lobes  fully  an  inch  long. 
Petals  fully  2  inches  long,  pink-purple,  sometimes  apparently  with  a 
crimson  spot  about  the  middle.    Stigmas  8  lines  long.  The  most 
splendid  of  all  the  GodsUoif  and  very  desirable  for  coldTation,  from 
the  fine  color  and  great  size  of  tbe  flowers,  crowded  at  the  summit  of 
the  stem.  In  habit  and  in  tbe  capsule  it  is  allied  to  (E  purpurea,  &c ; 
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but  tlie  stigmiOs  are  long  and  yellow.  The  species  is  named  for 
Prof.  Whitney,  the  distinjxtnshed  head  of  the  State  Geological  JSurvey, 
in  the  prosecution  of  wiucli  it  was  dibcovered. 

BOLANDRA,  nor.  gen.  Saxifragearum, 

Calyx  campanulatus,  diiatatuB,  ultra  ovarium  liberum  longe  produc- 
tus,  d'fidus,  lobis  triiuigulari-lanceolatis  acuminatis  recnrvi>!  {estivatione 
valvatis.  Petala  5,  fauci  calycis  inaerta,  subulato-attenuatay  recarva, 
per^iistentia.  Stamina  5,  peialis  alterna,  iisdem  breviora:  anthers 
eordato-bilobflB.  Ovarium  ovatum,  basi  lata  sessile,  inferoe  bilooukre 
iniiltiovulatam»  fioperae  longe  bifulum,  comubus  fcqualibus  intus  mox 
apertis  stigmate  truncato  tenninatis.  SQrlt  pro^ii  yiz  alU.  —  Herba 
glabella,  parvula,  caolibua  e  radice  granulato-bQlbillifera  gradlibua 
alternifolus,  foliis  (sabrenifornubus  5-Iobis)  Saxifrog^g  vel  Boytimmp 
caljoe  TdUnuB,  petalis  To^nim  sen  T^tMce  sed  majoribas  firmioribns 
pnrporeo-Tiridolis  caljeto  lobos  sobsimnlantibaSy  carpellis  mox  hianti- 
bns  TVorclbe,  led  leqoalibue  stylo  fere  desdtutla  basi  in  ovariiim  M« 
localare  Saxifragtt  modo  connalis.  Flores  imgnseali,  laxe  subpoiym- 
body  longiiu  pedicellati.   Froctas  maturus  deest. 

BoLAHDBA  Calipobnica.  ^  Tosemite  Vallej,  on  tbe  Mariposa 
TraQ,  among  Tocks,  July,  H.  N.  Bolander.  [Also  coll.  by  Dr.  Torrey, 
on  foot-bills  of  tbe  Sierra  Neyada.)  A  span  to  near  a  foot  high ;  the 
stems  weak  and  slender.  Leaves  thin  ;  the  radical  and  lowest  caiiline 
rounJ-reniform,  about  5-lobed  to  near  the  middle,  the  broadish  lobes 
somewhat  2  -  3-lobed  or  crenate-ineiaed,  on  long  petioles  whicli  are 
slightly  dilated  at  the  base;  or  the  lower  cauline  with  a  dilated  and 
damping  appeti(la<jo  at  tlie  base,  resembling  a  pair  of  foliaccous  adnate 
stipules:  the  u]'])*  !-  leaves,  wantinj}^  the  petiole,  pass  frvrn  panduriforra 
or  cordate-clasping  into  ovate  or  oblong  partly  clasping  bracts.  Calvx- 
tube  3  lines  long,  very  much  broader  than  the  included  ovary,  greenish, 
or  tbe  attenuate-pointed  lobes,  like  the  still  more  attenuate  and  longer 
petals,  tinged  with  purple.  .Anthers  emarginate  at  tbe  top  ;  the  short 
cells  notoonflnent.  The  subulate-conical  beaks  or  summits  of  the  ovary 
are  boUow  nearly  to  the  stigma,  but  ovuHferons  only  below  tbe  junctton: 
above,  tbe  Tenlral  snture  opens  early.  —  For  the  last  few  years  no  one 
has  done  so  much  as  Mr.  Bolander  for  developing  tbe  botany  of  his 
adopted  State^  and  perhaps  no  one  is  likely  to  do  so  much  hereafter. 
It  is  with  great  pleasure  that  I  find  among  his  own  discoveries  a  mod- 
est but  very  interesting  plant,  inhabitant  of  the  far-fimied  Yosemite 
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Talley,  which,  being  a  new  generic  type  in  a  favorite  order,  may 
most  appropriuLcly  and  deservedly  bear  Mr.  Bolander's  imine  and 
commeraorate  his  services  to  our  pcicnce.  In  applying  this  name  to 
species,  as  I  liave  occasion  largely  to  do,  I  have  reluctantly  followed 
the  e.\ani[)le  set  fur  me  by  Mr.  Lesqnereux  and  Professor  Tuckerman, 
in  writing  Jiolanderi** ;  yet  for  the  genus  (notwithstanding  tlie  name 
is  doubtless  Scandinavian)  I  prefer  the  form  consecrated  by  unbroken 
usage  in  the  strictly  simihir  case  of  Solander  (also  of  Dryander,  if  timt 
is  not  a  genuine  Greek^mado  name),  and  here  wnie  Bokmdra  rather 
than  Bolandera, 

Seddsi  OBTU8ATUM  :  glabrum,  subglaucum  ;  fuliis  j  Imis  pathulatis 
cuneatisve,  summis  oblongis  ;  floribus  laxe  cymosis  pedicellatis  5- 
nu-ris  ;  petalis  ovali-oblongis  "  llavidis  "  sepala  ovata  longius  super- 
antibus,  utrisque  obtusissimis  ;  seminibus  appendice  cultriformi  termi- 
natis.  —  Granite  rocks  in  the  Sierra  Nevada,  on  Mount  Hoffman  and 
above  Sonora  Pass,  Brewer ;  at  Vernal  Fall  in  the  Yosemite  Valley, 
Bolander.  Habit  and  aspect  of  S.  tpathtdi/oh'nm  and  &  Oreganum  ; 
but  the  flowers  larger  than  in  the  former,  all  pedicellate,  and  petalf 
paler,  in  (he  Fpccimens  mostly  seeming  to  have  been  almost  white* 

DEWEYA,  Torr.  &  Gray,  FL  N.  Am,  1,  p.  641.  This  genns, 
which  Bentbam  and  Hooker  baye  recently,  with  Velma,  reduced  to 
Arraewswt  maj  he  sustained  upon  the  undifided  carpophore  and  the 
total  want  of  stylopodia  $  perhaps  also  on  tlie  completely  involute  seed. 
There  is,  indeed,  no  decisive  evidence  as  to  the  carpophore  in  the 
ori|pnal  spedes,  of  which  fnllj  ripe  fruit  has  not  jet  been  examined, 
but  it  remains  quite  entire  after  fhe  &11  of  the  carpels  in  the  two 
species  now  added.  It  is  to  be  noted,  howcTcr,  that  Bentham,  in  PL 
Hartw.  p.  187,  describes  Amwaeia  glaueueent  as  having  "  carpopho- 
ram  vix  apice  bifidum  but  this  is  passed  over  in  the  Genera  Plan- 
tarom,  where  much  is  made  of  the  carpophore  in  this  tribe. 

Dknvkva  arguta,  Torr.  &  Gray,  1.  c. ;  Torr.  in  Bot  Mex.  Bound, 
t.  20.  —  Folia  siropliciter  pinnata.  Calycis  dentes  subulati  persis- 
tentes.    Fructus  oblongus,  jugis  subalato-elevatis. 

Dkwkya  IIahtwkgi:  fere  aca  ili-,  secus  pctiolos  venns  venulasquc 
folioi  nni  :-rnbrclla;  folii.s  bitcrnalis  et  quinatis  ;  foliolis  obovatis  seu 
ovali-oblongis  qnam  D.  argutcB  minus  argntis  nia'jisque  eonflijentil)us  ; 
calycis  dentibua  oijsoletis  ;  fructus  paululum  brevioris  jugis  carinato- 
elevatis  vix  aheformibus.  —  On  the  Sacramento,  Hartweg,  No.  1748, 
in  flower,  ^ear  San  Francisco^  Dr.  A.  Kellogg,  in  fruit.  A  leaf 
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and  single  umbel  of  mature  fruit,  sent  by  Dr.  Kellogg,  enable  me  to 
oonfirm  the  suggested  near-  relationship  of  this  plant  with  D,  arffuiOy 
with  which  it  closely  ap*ees  except  in  the  particulars  indicated.  The 
leaves  havo  the  stouter  petiole  first  ternate,  their  (livi>ions  a^in 
ternate  and  bearing  mostly  3  leaflets  on  tlie  lateral  divisions  and  5  on 
the  middle  one,  or  else  th(i  lateral  primary  divisions  are  simply  5-7- 
foliolate.  Fruit  barely  3  lines  loi»g,  laterally  contracted,  the  salient 
ribs  noL  su  wiiK^-like  as  in  D.  arguta^  but  otherwise  similar.  The 
broad  intervals  contain  2  or  3  vittae.  The  mature  seed  is  so  involute 
that  the  cro'^s  section  is  circular  and  the  albumen  completely  encloses 
a  central  cavity.  Tliis  is  also  the  case  in  Conium  and  iSmjfrnium  when 
fully  ripe.    Carpophore  wholly  entire. 

Dkwkta  Ki^LLOon:  acaulis,  subpedalis ;  foliis  tritematis;  foliolis 
parvulis  3  -  5-fidis,  s^mentis  euneatis  versus  apieem  argute  dentatis 
incisisque,  dentibus  cuspidatis;  umbella  in  scapo  simplici  solitario, 
iRToluoellis  e  bmcteis  panris  aobulatis;  caljrcis  dentibas  obsoletis; 
fructv  didymo  (lin.  2  longo  et  lato) ;  meriearpiis  turgidis ;  jugis  fili- 
formibus,  lateralibuB  eommlssuram  angnstam  marginantibns;  valleculis 
bivittatis.--^BoUna8  Bay,  near  San  Francisco^  June  28,  with  mature 
fruit,  Dr.  A*  Kellogg.  Gaudex  or  root  tuberous-thickened  (as  prob- 
ably in  both  the  preceding),  its  branches  sending  op  a  tuft  of  leaTOS 
about  a  span  high,  and  a  mostly  taller  naked  scape.  Involucre  none. 
Bays  of  the  umbel  one  or  two  inches,  of  the  ombellets  2  or  3  lines 
long.  Styles  capillary.  Fruit  smootlk  CSarpophora  entire,  or  only 
minutely  cleft  at  the  apex.  Mature  seed  circular  in  cross  section,  widi 
a  large  central  cavity.  [As  tins  sheet  passes  to  press  I  find  that  I  have 
a  flowering  specimen,  which  was  collected  by  Mr.  Bolander,  on  Mission 
Hills,  near  San  Francisco:  scape  1-leaved  below;  flowers  yellow.J 
Doubtfully  referred  to  IJeweya,  but  of  widely  different  genu^,  is 

Oreosciadium  acacle  =  jDeuv^a  ?  acaulis,  Torr.  Bot.  Whippl. 
Exped.  Facif.  R.  R.  Survey,  4,  p.  (94)  38.  to  the  fruit  a  clear 
congener  of  0.  inoiUannm.,  Wedd.,  but  with  conspi?  u  us  enlvx-teetli. 

Apium  (Ammosehnum)  VovEi—Ammoseii num l\)pei,  rorr.&  Gray 
in  Pacif.  R.  R.  Surv.  2,  p.  1G5.  C.  Wright  collected  this  in  Texas,  in 
1851;  but  it  is  in  Berlandier's  collection  of  1828,  No.  1789.  The 
carpophore  is  not  2-parted,  as  described,  but  merely  2-toothcd  at  the 
apex  ;  and  the  plant  will  mnge  wrxv  LeptocauUs  and  Jlelosciadium 
leptophyllum^  except  for  the  longer  iruit  and  the  corky  development  of 
the  lateral  ribs  Ming  the  oommifisure. 
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Cabuk  Gaibdi^bbi  (AUenia  Chnrdnmi  Hook,  dp  Am.,  ^  Biomia 
montofut,  jMveofta,  ds  Oregana^  Nutt) :  var.  i.A.Tipoi.tA :  eaole  Msqiii- 
pedali;  segmentis  foliorom  8-9  lanceolatis  (ad  semipoliioem  naqne 
latLs).  —  Sierras,  Ebbett's  Pass,  Yosemite,  and  near  Carson  Citj, 
Brewer,  Bolander,  Dr.  C.  L.  Anderson. 

Carum  Kkllogu:  glaber;  radicibus  fasciculatis  sjppiu?  fusiforrai- 
seu  tub(?roso-incrassatis  ;  raulc  2  -  -l-pediili ;  ioliis  2  -  3-lernalis  vel 
1  —  2-*f'rnatis  et  pinnato-a  -  T-foliolatiM,  supfrioribiis  decrescentibua 
7  -  l-foliolatis,  petiolo  coranuini  spatliaceo  aublineari,  foliolis  linearibus 
Qtrinque  atteuuatis  integerrimis  euminisve  fere  filiformibus ;  involucro 
aut  abortivo  1  -  3-bracteato,  aut  perfecto  e  bracteu  5-9  lioeari-  tea 
laneeolato-subulatis  lis  imroluoelloroin  similibus;  pedicellis  brevibua; 
fracta  leviter  obovato  stjlopodiis  magnis  oonicis  caljcUqae  dentibua 
subulatis  oonspicais  ooronatq,  jugis  ioooiispicais  impressis.— Galifoniia 
near  the  coast :  Saa  Joie,  Brewer  (832) ;  Oakland,  Bolander ;  BolionSi 
Br.  Kellogg.  [Alao  oollected,  I  find,  bj  Fremont,  In  1846,  only  In 
flower,  but  with  thick  fivinaoeoiu  roots,  as  in  (X  Gbtrcfiienu]  Acoord- 
ing  to  Dr.  Kellogg  the  plant  is  known  as  **  Wild  Anisej?*  and  the  finit 
yields  a  pleasant  anisate  odor.  It  Is  ''▼eiy  common,**  but  being 
about  the  hitest  fiowering  plant  on  the  Oakland  bills,"  aoooiding  to 
Bolander,  has  escaped  observation.  The  fully  matare  fruit,  which  I 
have  only  from  Bolander,  is  twice  or  thrice  as  large  as  in  C.  Gedrdf 
neri  (2-2^  lines  long),  tumid,  tlic  very  large  single  vittaj  filling  the 
intervals,  and  so  turgid  that  the  jnga'  are  sunken,  and  the  albumen 
under  each  sulcate.  Calyx-teeth  often  half  a  line  or  more  in  length. 
Involucre  and  involucels  when  well  developed  conspicuous,  rather 
membranaceous  or  scarious,  and  very  much  as  in  C.  Bidboca$tannm. 
The  plant  is,  I  presume,  a  congener  of  the  preceding,  which  has  been 
well  reduced  to  a  mere  section  of  Carum  by  Bentham  and  Hooker,  and 
is  not  to  be  widely  separated  from  G.  Buibocattanumy  notwithstanding 
the  different  root  and  the  calyx>teeth|  which  in  tiits  species  are  espe* 
dally  oonspicQOus. 

CicuTA  Caufobnica  :  follis  inferioribas  taatom  bipmnatis,  svperi- 
oribus  Mspe  simpliclter  pinnatls  5  -  7-folbIalis ;  follolls  OTalo-lanoeo> 
latis,  venis  primarus  tennibos  in  dentes  desmentibos ;  involucro  tIz 
ttib ;  fructus  jogis  oontigals  sabaMinalibua  vlttas  (in  Talleeolis  lafter> 
alibns  nunc  suhgeminas!)  in  madido  tegentibos;  aemine  teretL — 
Apparently  common  on  the  Galtfomian  seaboard :  Monterey,  Hartweg 
(1754),  Brewer  (707) ;  San  Fiandsoo^  Dr.  Kellogg.  The  specunens 
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are  thinner-leaved  than  in  O.  mnculata,  and  with  the  uppermost  leaves 
and  the  3-5  superior  pintur  of  ihe  lower  and  radicjil  leaver  of  simple 
leaflets*  (or  sometimes  the  lower  2-lobed),  giving  the  plant  the  aspect 
of  a  tSium.*  The  involucels  are  mostly  of  broader  bracts  and  the 
fruit  of  rather  broader  outline  than  in  01  maculata  ;  the  ribs  all  very- 
corky:  carpophore  2-parted :  transverse  section  of  tbc  seed  orbicular. 
C.  maeulata,  besides  the  difference  in  the  leaves,  and  espedallj  in  their 
Tcnation,  has  the  marginal  jogo,  as  seen  in  cross  section,  very  mQch 
larger  than  the  others,  and  the  seed  either  flat  or  decidedly  concave  on 
the  face. 

PiMPDiSLLA  APIODORA :  glabra,  bi-tripedalis;  foliis  temato-deoom- 
positis,  caulinis  petiole  primario  spathaceo,  foltolis  inclao-pinnatifidis 
trifidisve,  segmentis  oblongia  vel  subcuneatis  incisia;  involnedlia  e 
bracteis  lineari-subulatis  vel  setaceis;  floribus  albis  nunc  roseo  tino- 
tis;  frocta  late  ovato  snbdidymo,  jugis  prominulis.  —  Rocky  hills  along 
the  coast  of  Galifbmia  from  Mendocino  Co.,  Bolander,  to  San  Fran- 
ci?co,  Rolandcr,  Kellogg,  Ac  Apparently  not  rare,  it  is  singular  that 
it  has  remained  so  long  unnoticed.  The  fleshy  root,  stems,  and  seeds 
are  strongly  imbued  with  the  odor  and  flavor  of  Celery.  The  fully 
mature  fruit  is  yet  unknown  ;  but  the  form  of  the  fruit  and  seed,  the 
numerous  vitta-,  the  ab-eiiee  of  c«lyx-teeth,  and  the  conspicuous  pul- 
vinatp  slvio}K)dia  indicate  the  genus  ;  which  is  new  to  this  continent, 
exet  ptlng  P.  {ntegerrima  {Zizia  integerrimo,  DC),  referred  to  it  by 
Bcntham  and  Hooker. 

PODOSCIADIUM,  nov.  gen.  Scandicinearum, 

Flores  polygami,  albi.  Calycis  dentes  prominentes,  tennes,  scariosi 
Tel  petaloidei,  sobulati.  Fetala  obovata,  acumine  inflexo  vel  involuto 
longo^  ob  coBtam  superne  impressam  emarginata.  Stylopodia  brevia, 
conica.  Fmctus  oblongns,  a  latere  pL  m.  compressus,  ad  oommisaram 
hand  constrictus,  apice  subcontraotus,  jugis  filiformibos  vel  angnstisd- 
mis,  vallecnlis  latis  1  -  S-vittatis.  Semen  facte  late  snlcatum,  svlco 
linea  centrali  prominnia  pereurso^  sectione  transversa  reniforroi.  Gar^ 

*  SiuM  LiMBABa,  Michx.  I  must  dissent  from  the  statement  in  Benth.  A 
Hook.  Gen.  Fl.  p.  88S,  that  in  this  "  vallcc  uHs  {>eq)€ram  2-3-vitfutis  diccia  both 
this  Bnd  S.  Carsonii  being  found  on  re-exatniiuuion  to  accord  with  the  characters 
a«!<igned  in  my  Manaal,  except  that  the  vittie  nw  very  sfldom  solirarj*,  evi-n  m  the 
dorsal  intervals.  I  may  add,  as  fiirtlier  scpiiatuig  thctu  from  Apium,  that  t>oth 
■pedea  hare  a  maoifeit,  but  very  attsanated,  completely  S-p«risd  carpophors. 
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pophorum  bififhim.  —  Hcibaj  perennes,  glaberrimse,  subsimplice? ;  foliis 
pinnatim  ?el  feublernatira  decompositis,  senrmenlis  linearibus  angusiia; 
umbt'llis  longe  pe(liinculatij<  pluri-nuliatis,  lerminali  fertili,  hueralibas 
masculis,  iiivo!ii«Tis  ot  irivoliic«^lIid  e  braclcis  pliirimis  sub>cariosis  line- 
aribus seu  lanceolatis  setaceo-acuminatis.  —  A  nearly  allied  plant, 
probably,  is  No.  G  of  Harlweg's  Mexican  collection,  doubtfully  appended 
to  Oreomyrrhit  by  Bentham ;  but  it  has  a  simple  umbel  and  obtiue 
nearly  .plane  petals. 

PODOSOIADIUM  GALlFORNlCflM  (  Chcerophyllum  t  Califomtcum^Toin, 
Bot  Wbipp.  Exped.  p.  87):  canle  8-4>pedali;  aegmentis  fdioniDi 
pknis;  umbellis  9-12-radiata8$  calycis  dentibus  s^lopodiit  brevioii- 
bus ;  petaiis  aeumine  involoto  obtnao ;  froctus  jugia  filifonnibus  obta- 
sis ;  semine  8ub  Wttis  in  valleculis  Bolitariis  magnis  pL  m.  Bulcato.— 
Kniglit^s  Ferry,  Stanialaus  River,  Dr.  J.  M.  Bigelow. 

PoDOSCfADiirx  BoLAKDEBi:  caule  2-3-pedali  aupenie  looge 
nado ;  foliis  plerisque  aubradicalibQa,  segmentla  anguatissime  linearibiu 
fere  filiformibus  ;  urabellis  multiradiatis ;  involucelli  bracteis  angu^tis 
tenuitur  ariatatis  pedicellos  subaitjuanlibus ;  calycis  dcntibus  petaiis 
aeumine  attenuato  inflexo  fubdimido  triplove  breviorlbus ;  fructua 
jugis  an;?u:^ti?isimis  elevati-^ ;  viitis  in  valleculis  biiiLs  obscuris.  —  Mari- 
posa Trail,  Ya^iemite,  liuliimlcr.  This  eannot  well  be  other  than  a 
close  congener  of  the  preceding :  the  only  doubt  comes  from  the  pair 
of  vitta?  in  the  intervals,  which,  however,  are  rather  obscurely  marked 
in  the  thin  pericarp,  although  the  acted  is  well  formed.  Fruit  much 
amaller  than  in  P.  Ckdifomicumy  only  a  line  and  a  half  long;  the 
ribs  exceedingly  narrow,  but  sharp  and  salient.  Calyx-teeth  ovate- 
snbulate,  as  thin  and  delicate  as  the  petals. 

MTRRHIS  I  GLTGOSMA.  (Oleoma,  Nutt.)  Fmettis  jnga 
Isvia,  baud  alafonnia.  Styli  breTisaunt.  Involucellam  DullanL  Fo- 
liola  paucioray  latiora,  minus  indsa. 

H.  0CCIDKNTALI8  {G.  ^ceidmiokf  Nott.):  aobpaberola;  ibliolia 
oblongb  sublanoeolatisre  aerratia  raro  indais;.  pedioellis  fruetiferia 
^rea  aterilia  aubbuperantlbus ;  jugia  fructua  aeutia. 

M.  BoLANDERl:  aubpubescena ;  foliolis  ovatia  magi^  incisis  ;  pedi- 
cellis  fructiferis  floribus  sterilibas  brevioribus ;  jugis  obtu>is,  —  At 
Lambert's  Lake,  ^lendocino  Co.,  Bolander.  Leaflets  more  numerous 
than  in  Nuttall's  species,  and  more  like  those  of  Osmorrhiza. 
Pedicels  of  the  fruit  only  a  line  and  a  lialf  long.  —  Bentham  and 
Hooker  have  characterized  the  genus  Myrrhit  upon  M,  odorata  alone. 
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and  then  added  the  American  fipectes  without  modifying  the  general 
diagnosis. 

LiousTioFM  (Cynapium,  Nutt.)  ATTTFOLiUM.  Nuttall's  two  forms. 
Hall  and  Harbour's  No.  218  from  the  Rocky  Mountains,  and  the  Cal- 
ifomian  specimens  (some  of  them  with  leafless  stems)  may  comprise 
two  or  more  species ;  but  wholly  mature  frnit  has  been  collected  only 
by  Nnttall.  In  this  the  seed  is  scarcely  more  concave  on  the  face 
than  in  some  genuine  species  of  Ligutiieum,  to  which  genus  Bentham 
and  Hooker  refer  it 

LtGUSTicuv  8OOPULOR0K:  L,  (OoHtoulmo)  i^f e^ert  affine ;  mer- 
icarpiis  param  brevioribus  ovali-oblongis ;  alis  ansustioribos  cnum* 
oribus,  intermedns  et  dorsali  minus  evolutia  1-2  PR»pe  obsoletis  ;  vittia 
perspicuis  majusculis  in  valleciilis  otniiibiis  3  nunc  in  laternlibus  4  ; 
sectione  seniinum  fero  rcnifonni.  —  SaiUa  Antonita,  New  Mexico,  Dr. 
J.  M.  Hi'/''lo\v,  with  ripe  fruit  ;  the  plant  eniimpratcd  in  the  Botany 
ot  Wliip[)le's  Expedition,  p.  38,  as  Con'nf-ph'num  Canademe.    Al>o  in 
the  Kocky  Mountain-;  of  Colorado  Trrritory,  being  doubtless  Parry's 
No.  loGyand  Hall  and  Harbour's  216  (at  least  in  part),  published  as 
C.  Ftscheri.    Apparently  the  same  collected  at  Fort  Steilaoombey 
Washington  Terr.,  by  Dr.  Suckley.    Fruit  in  size  and  -lirtpr  intormf- 
diate  between  that  of  Oonioselinum  Fiteheri  of  the  Old  World,  which 
Bentham  and  Hooker  refer  to  lAgutiieum^  and  C.  CanadenM  which 
(having  the  ▼itts  usually  solitary  in  the  dorsal  and  in  pairs  in  the 
lateral  intervals,  and  the  carpels  more  orbicular)  they  remand  to  SeU" 
num.   Unless  more  definite  distinctions  can  be  found,  it  were  better  to 
unite  SeUnum  with  lAguttieum.   (The  ConioHUmun  from  Ochotek,  in 
Bodgera^s  Expedition,  mentioned  by  Bentham  and  Hooker,  is  probably 
the  form  or  doubtful  variety  cited  in  the  Flora  Boesica  and  Flora 
Ochotensis  under  C,  cetiolophioides.) 

LiGUSTlCUM  MONTAMM  =  T/taspium?  montaiium.  Gray,  PI. 
Fendl.,  PI.  Wright,  (referred  to  Ligmticum  by  Bentham  and 
iiooker,  hut  by  their  characters  shoiald  be  a  Selinum,)  has  ineriearps  in 
some  specimens  almost  orbicular,  incUiding  the  broad  niaririnal  wingrs, 
in  others  oblong-oval ;  in  botli  the  strong  vitta;  are  sometimes  >iiigle, 
sometimes  double.  The  foliage  is  very  variable  for  one  and  the  same 
species ;  but  the  form  with  long  and  slender  divisions  to  the  leaves 
shows  fruit  of  both  shapes. 

Angelica  linhahiloba  :  glabra;  caule  valido;  petiolis  prorsus  • 
Bpathaceo-dilaiatis ;  foltolis  k>nge  linearibus  acntatis  (1-2-poU.)  iote- 
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gerrimis  nunc  1  -  3-(Ientatis  seu  lobo  divaricato  instnie^  Ul  ndun 

niai  giiiatiini  decurrentibus  ;  involucro  involucellisque  subnuUis ;  flori- 
l  us  all)i> ;  t'ructU8  alisi  disco  anfru^lo  oblongo  jmiillo  an<^ustioribu8 ; 
vittis  semiiii  ndhivrt'iuibus  lat<M'alibii;<  fjemitiis. —  0?lraiid<'r*s  Mt-ail- 
OW8,  Yos^mite  Viillev»  alt.  8,000  feet,  Bolander.  Stem  2  or  3  t'ttjt 
hio:h.  The  nearly  full-grown  fruit,  iiududing  the  win<»,  is  oval-oblong, 
about  4  lines  long  and  2^  wide ;  mericarpa  flat.  The  stout  root  not 
sweet-scented. 

Anqblica  Breweri  :  glabra  vel  tenuiter  puberula ;  petioli-^  gpatha- 
eeo-dUalatis ;  foliis  triteroatU  vel  triquinatis ;  folidis  lato-lanceolatis 
aigttte  dentatts  (deotibus  cospidatM)  jreticulato-veDuloeie,  lateralibui 
■esBiliboa  ban  inttquaU  bine  B»pe  adnata;  iovolucro  lOYoluoeUitqiM 
nuUi«$  floribuB  albii;  fnictu  puberulo  obloogo,  alia  cnuais  angnatii; 
tUUs  in  Talleculis  lateralibus  quaodoque  gemiois ;  aemine  fiusie  ooocaro 
(iectione  transvena  lonata)  dono  sab  vittiti  snloato.— Sierra  Nevada, 
*  near  Ebbett'a  Paas,  and  on  the  Big-tree  road,  alt  6»000  feet,  Pra£ 
Brewer  [and  near  Donner  Lake,  Prof.  Torrey,  with  matore  froit]. 
Stem  apparently  tall  and  atouL  Fruit  4^  lines  long,  with  wings  \m 
than  half  the  width  of  the  disk,  cellular,  and  as  thick  as  the  edges  of 
the  much-flattened  seed :  the  vittfe  large,  adherent  on  the  one  side  to 
the  groove  of  the  seed  into  which  it  h  received,  on  the  other  to  the 
thin  pericarp. 

Ferula  Calivoksjca.^  Leptotceniaf  Cahfomica,  Xutt.  The  duk 
ture  fruit  of  this,  now  collected  by  Bolander  [also  by  Frof.  Torrey], 
but  already  quite  well  described  hy  Torrey,  in  Bot.  Whippl.  £xpL» 
is  traversed  with  numerous  conspicuous,  although  slender,  oflen  anas- 
tomoaing  vittSB,  and  the  winged  margin  is  no  thicker  than  in  soms 
speeies  of  ^arWa,  to  which  tbb  plant  appears  clearly  to  l>elong.  Its 
dilated  leafleta  are  in  the  manner  of  JBfarlkex* 

Febula  (Lbftotakia,  Nutt)  dxsbbcta,  with  vittas  obaokte^  as 
in  several  Old-World  spedea  of  Fenda,  has  osually,  and  in  some  of 
Knttall*s  own  apecimena,  an  obyioua  involacre  of  many  hracta;  the 
fruiting  pedicels  very  sliort. 

Fbbula  (Lbftotjbnu,  Katt)  uui^tivida,  if,  as  is  likely,  tlu  plant 
in  Spalding's  Clear  Water  coUeetion,  has  no  involncre  and  longer  ped- 
icels to  the  flowers  and  froit:  the  latter  I  have  not  seen  full  grown. 
There  are  some  indications  of  one  or  two  more  species. 

Peuci:da>um  Elkittera  (Euryplera  tucida,  ^^ult.),  the  good 
figure  of  which  in  the  Mexican  Boundary  Survey,  t.  27,  is  not  cited 
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in  Bentham  nnd  Hooker's  Genera  Plantamm,  is  clearly  inseparable 
from  Tommasinin,  as  those  autborB  have  indicated,  and  so  to  be 
referred  to  Peucedaiuim. 

Garrya  buxi folia  :  foliis  parvig  ovato-ellipticis  mucronatis  eras- 
sis  integerrimis  supra  mox  n:1abri«!  nitidis  subtus  argenteo^iiceis ; 
spicis  fcemineis  pendulis  brevibus,  bracteis  alte  connatis  plerisqtie  uni- 
floris  r  ovario  glabro.  —  A  low  shrub,  on  the  Red  Mountains,  Mendo- 
cino Co.,  Bolander.  Only  the  female  plant.  Leaves  about  the  siae 
of  tboBe  of  Box,  gloasy  bright  green  and  glabrouB  above  as  soon  as 
they  are  grown,  whitened  beneath  with  fi  very  fine  and  close  silky 
pubescence  whidi  seems  scansely  if  at  all  dedduons  with  age,  almost 
▼elnless.  Female  spikes  nodding  from  the  first,  simple  and  short,  sel- 
dom much  longer  than  (he  leaves.  Pedicels  very  short  and  Induded 
in  the  truncate-connate  bracts ;  the  calyx-teeth  obeoletew 

Gabbta  Frbmortii,  Torr.  Bot  Whippl.  A  specimen  in  fruit 
found  by  Mr.  Bolander  "  in  a  tavern  on  the  Sonora  road"  in  Jiiima!  v, 
1866,  has  the  leaves  oftener  obtuse  or  reluse  ;  the  fruiting  spikes  erect, 
with  bracts  lik^  ihose  of  the  male.  Berries  glabrous,  very  short- 
pedicelled  :  the  two  ?hort  calyx-teeth  manifest. 

LoNiCERA  Brf.wf.ri  (Gray,  in  Proceed.  Am.  Acad.  6,  p,  537, 
char,  emend.) :  caule  ereeto ;  foliis  brevi-petiolatis  ovalibus  utrinque 
rotundatis  sen  m^oribus  pL  m.  acuminatis  basique  subacutis  mem- 
bninaceis  cum  ramulis  junioribus  pubescentibus,  pube  brevi  molli; 
pedunculis  iloribus  vix  duplo  longioribus ;  bracteis  bracteolioque  oon- 
similibus  minimis  rotundatis  cum  basi  ovariorum  coadonatomm  connatis 
obsolesoentibus;  corolla  lurido-purpurea  campannlata  late  gibbosa 
nltra  medium  bilabiata,  fauoe  ad  staminnm  Insertionem  styloque  vil- 
losissimis.  —  Collected  at  the  Mariposa  Grove,  Bolander,  larger  and ' 
more  developed  than  Prof.  Brewer^s  specimens  from  Mount  Dana. 
[Also  by  Prof.  Torrej,  at  Donner^s  Pass,  &c]  The  leaves  In  the 
present  specimens  I  ^  or  the  larger  and  later  ones  S  inches  in  length, 
and  disposed  to  be  acute  at  both  ends  or  acuminate.  Ovaries  most 
commonly  united  to  or  near  the  summit,  the  short  calyx-teeth  usually 
blunt.  —  The  present  well-developed  specimens  j<how  it  is  not  L.  nigra, 
nor  even  L.  Chamissoi,  but  the  Mandchurian  L.  Maximowinl.  Rnpr. 
to  which  this  is  most  nearly  related.  In  that,  however,  the  pubes- 
cence is  much  more  sparse  and  pilose ;  the  leaves  more  ovate  and 
taper-pointed,  with  veinlets  conspicuously  reticulated ;  the  peduncles 
much  longer ;  the  ovaries  longer,  tapering,  and  less  united ;  the  style 
more  hiury,  dec. 
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Galiux  pubvns:  perenne,  ttndique  pube  densa  pttteata  doereain; 

caolibus  (nitrapedalibos)  adsurgentibus  paniculato-ramosis  inermibns ; 
foliis  quMlernis  qiiinisve  ovatis  vel  oblonpris  (Hn.  4-G  longi^)  fere  mu- 
tiris  uninervirs  gecus  inarsines  custuiiuiue  magis  hispidulis;  cymulU 
f'oliujjjs  paucillori''.  pfnlicelUs  fructiferis  deflexis ;  oorollis  albidi.'  vel 
carneif*  raro  3-5-fi(lis  ;  fructu  ut  videtur  curnoso,  immaturo  pubero. — 
Yoseinife  Vullcy  and  adjacfiit  moutilnins,  Bolander,  Torrey.  The 
specimens  coilected  by  the  former  have  perhaps  only  male  flower-^,  on 
very  short  pedicels  ;  those  collected  by  the  latter  have  fertile  flowers, 
OD  pedicels  moslly  twice  the  length  of  the  flower  and  fruit.  The 
pubescence,  altliough  soft  and  velvety  to  the  touch,  ia  hispidoloas, 
.  but  not  uncinate,  although  rather  hispid  on  the  maigias  of  the  leaves ; 
the  angles  of  the  stem  not  at  all  armed  or  roaghened. 

Gamuk  Bolandiri:  glabmm;  caulibue  e  radice  perenninmoa^ 
simo  diffuso  (ultrapedali)  ramulisqne  fere  levlbas;  fbliis  qitatenui 
lato-linearibus  uninerviis  mar^e  ranter  scabro-hispiduliB  (8-5  fin. 
longts);  paniculis  laxe  fioribundis;  pedicellU  flora  purpareo  brevi- 
oribas  vel  equilongiss  fhictu  (immaturo)  snbgranulato  glabra..^ 
Sierra  Nevada,  on  the  Mono  Tnul,  Bolander.^ Flowers  small:  the 
corolla  only  a  line  or  a  line  and  a  half  in  diameter,  apparently  deep 
dull  purple. 

Galium  ArmssiMDM  :  scnbrido-pubcnilum,  inermc  ;  caule  gracili 
raino>o  ;  t'oliiM  ijiuiicrriis  (lin.  3  loiigis)  ovato-laiu :(.iJlaIi^^  seu  laneeolatis 
\  :dide  uninerviis  .si'n>irn  in  cuspidem  rigidutu  acuminatis ;  cynuilis 
paucilloris ;  floribiis  aibis  brevij^sime  pedicellatis  ;  ovario  glabro.  — 
Between  tbc  Uio  del  Norte  and  New  Mexico,  Dr.  Newberry.  A  very 
small-iiowered  species,  remarkable  for  its  gradually  attenuated,  cuspi- 
date, rather  rigid  leaves. 

Bbickellia  -imcana:  tomonto  implexo  (a?tate  subdeciduo)  de- 
albata;  foliis  ramonim  alternis  subcordatis  vel  ovatis  sessilibus  fere 
integerrimis  basi  subtrinervatis  s  capitolis  ramos  terminatibns  bieviler 
pedunculatis  multifloria ;  involacri  plariserialis  squamis  obtusis,  ex- 
timis  ovati^  intimis  finearibus ;  acheniis  sericeiB.—  Providence  Hban* 
tain,  in  the  Mohave  district,  1861,  Dr.  J.  G*  Cooper,  Onljr  a  single 
specimen,  which  wants  the  lower  part  of  the  stem.  Leaves  rather 
thin,'  the  largest  present  less  than  an  inch  long,  those  on  the  flowering 
brancblets  barely  half  an  inch  long.  Heads  single  on  the  branehlets, 
even  larger  than  those  of  B,  lemata  (an  inch  long,  very  many-flow* 
ered),  the  down  finer  and  whiter,  completely  hiding  the  veins. 
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Lessingia  lkptoclada  :  flocco>f)-l;uuaa,  demuin  glabre^cens,  haud 
vis('()>n  ;  oaule  erevio  virgato  Mipcnie  ramob  iioridos  sappius  coryml'osos 
tilii  uinrs  prurerciuilms  ;  folii.s  intimis  spathulatis  subdentati«,  8Uperi- 
oribus  lanceolatis  Itnearibti'^qne  intetrcrrimis  basi  brevi^sirae  sagittate- 
adnatis,  ramoniin  ]iarvis  nunc  raris  in  bracteas  subuiatas  transeuntibus  ; 
ca{iituli8  5  -  20-tloris  solitariis  bi  -  quinisve  ramulos  seu  pedunculoft  ter- 
minaotibus ;  involucri  gquamis  lanceolato-linearibuf^  acutati.s  muerona- 
ti» ;  coroUis  (xmsimilibaB  parpureis,  limbo  sequaliter  5-partito ;  futppo 
ooroUie  tabom  adaeqtiante;  radice  (ut  in  omnibus  sp*)  annua. — Tres 
fomm  admodom  divenas,  nt  videtor  oolUgenda: — ttpica,  1-2-pe- 
dalis,  eapitnlia  18-20-floris;  involnero  turbinate  pluriseridi,  squamiii 
ezterioribns  gradatim  brevtoribus  $  ramis  floridis  graciitimiB  nunc  nm- 
plicibua  apice  l-<8-cephalis,  nunc  proliferia  pedunculis  filiformibuB 
corymbosiB. — Tosemite  Yaliej,  in  sandy  soil,  Bolander.  [And  now 
received  from  the  ooUeetions  of  Bridges  and  Torrey,  and  in  a  oolleo- 
tion  from  Dr.  Kellogg,  said  to  be  from  near  San  FranciMo.] 

Var.  MicHOCEPHAi-A  :  sesqui  -  bipedalis ;  caule  foliis(jue  catilinis 
(argute  dcntatis  l  igidioribu^)  denudatis  leviter  p^laii(Iiiloso-scabridi» ; 
ramis  floridis  filitbrmibus etius*;  pauiculatis  derompositis ;  capituli?  parcia 
lin.  3  taiituni  longis  involucro  5-floro;  tiu  l»iiuUo.  —  On  Bear  Mount-nn, 
Dr.  Torrey,  1865.  I  take  thi.'*  to  be  a  t'orni  of  L.  hptoclnda^  probably 
from  a  more  exposed  station,  and  with  depauperated  inflorescence* 

Var.  tenuis:  3-7-pollicaris;  capitulis  panels  5-7-floris;  involucro 
angosto  e  squamis  paucioribus  attenuatis  minus  imbricatis.  —  Yosemite 
Valley,  with  the  typical  form,  of  which,  as  Mr.  Bolander  did  not 
distinguish  the  two,  I  infer  it  to  be  a  remarliable  depauperate  state. 
But  Dr.  Toirey,  who  likewise  collected<it,  regarded  the  three  plants  as 
wholly  distinct  species.  Further  observation  will  determine.  The 
corolla  in  all  is  apparently  light  pnrple  or  whitish,  as  in  all  the  other 
species  except  L,  Gtrmamrum,  where  they  are  yellow :  the  lobes  3  or 
.  8  lines  long,  oblong,  becoming  linear,  their  margins  indoplicate  in  sesii- 
vation  up  to  the  nerves  (as  in  the  others) :  inner  flowers  at  length 
probably  as  larj^e  as  the  outermost :  genitalia  included :  appendages  of 
the  style  tipped  with  a  prominent  cusp  mueh  exceeding  the  biistles. 

CoRKTHROGYNE  8PATHULATA  :  caulibus  cicspitosis  decuuibentibus 
apicc  vel  rami.^  pnucis  ads^cendentibus  foliosis  monocephalis ;  foliis  obo- 
valo-:«pathulati>  v(  r  apioem  serratis,  superioribus  ovalibus  oblongisve, 
summis  in  lu  aLiLas  Imeare-  transseuntibus ;  capilulo  pro  genere  maxi- 
mo;  involucro  bemiaphshco;  squamis  linearibus  vei  subspathulutis 
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acutis  pliifKluloois  siihrrquilongis  disco  .Tfjnnlihus  ;  paleis  inter  flon  j 
nuliis.  —  On  iho  coast  at  Shcltfr  Cove  and  at  Fort  Br^g,  Humboldt 
COf  Bolander.  Forming  large  patches  or  tufls  ;  the  steins  lying  on 
the  ground,  only  the  heads  rising  above  the  gra«s.**  Ascending  stems 
or  branches  a  foot  or  less  high,  covered  like  the  foliage  with  tlx'  iloo 
coee  cottony  down  of  the  genus.  LeavcR  ^-2  inches  long.  6>I0 
linm  wide,  thin.  Headt  1^  inches  or  more  in  diameter,  indadtng  the 
trameroas  violet-piitple  rays.  The  natTOwest-leaved  speeimeat  might 
pass  for  the  broadest-leaved  form  of  the  variable  C  JUagnufoKa,  bst 
the  heads  are  like  those  of  O,  CaH/onUea,  onlj  stOl  larger.  From  tbe 
habit,  tbe  wbite-oottonj  leaves,  and  the  showy  heads  of  flowers^  tliii 
would  be  a  very  desirable  acquisition  to  tbe  gardens. 

AsTBB  Chilkksis,  Nees,  common  aboat  San  Frandsoo,  was  doabl> 
less  collected  in  Califoniia  by  Her^nke,  and  not  in  Chili,  where,  appaN 
ently,  it  does  not  occur.  So  that  Nuttall's  name,  A.  Durandi^  dislrib' 
uted  with  specimens,  but  not  published,  had  better  be  substituted. 

AsTKR  (Oktiiomkrtr,  Torr.  k  (  Jr.,  X>//orhiza,  Nutt.)  Andfrsomi 
f  En'f/erony  O'lmisifi,  Ainitrsunii,  supru.  G,  p.  540)  :  lana  tenui  moi 
decidiia  prlabratus  ;  cauiibus  e  rbizomatc  nudo  adsuVfjente  crectis  ?im- 
plicissimis  monocephalis ;  foliis  grumineis  linearibus  coriaceis  saepe 
nitidis  3-5-nervii.^  (angustioribus  fere  uninerviis),  radicatibos  spitba* 
meeis,  caulinis  brevibus  in  bracteas  subulatas  sensim  deorescentibus; 
capitulo  nudo  lieiiiispha^rico  §  poll,  lato)  ;  involucri  .subtomentosi 
squamis  lineari-lanceolatis  acutis  subberbaceis  laxb  2  -  Soseriatis  sub- 
asquilongis  \  ligulis  oblongis  (ceraleis  vel  porpureis) ;  styli  ramis  fl. 
herm.  longe  tenuiter  solMilatss,  parte  hispida  termimdi  quam  stignatoM 
9  -  4-plo  longiori :  acheniis  oblongis  villosis  4  -  6-costatts ;  pappi  setii 
subseqoaiibus  barbeliulatis.  —  Nevada,  Carson  Gty,  Dr.  GL  L.  Andefk- 
ioa.  Oalifomia,  Lake  Tenaya  in  the  Sierra  Nevada,  alt.  8,000  ibsl, 
Prof.  Brewer.  Westfall's  Meadows  in  tbe  Tosemite,  8,000  feet,  and 
in  meadows  on  the  Tliolamne,  9,700  feet,  smaller  and  smoother  speci- 
mens, H.  N.  Bolander.  The  form  from  the  highest  station  has  tbe 
radical  leaves  otily  2  to  4  inches  long  and  barely  a  Hue  wide;  the 
others  of  Bolander  liavc  the  slender  flowering  stems  6  to  9  inches  hisrhi 
and  tlie  conspicuously  nerved  Xyris-like  radical  leave**  2  line?  wi  it . 
Not  saiiNfied  with  my  former  reference  of  this  plant  to  En'j'-ron, 
1  now  perceive  that  its  pappus  is  neither  scanty  nor  uniserial,  and 
that  it  must  rank  with  Nuttall's  Xylorhiza^  Aiter  X^jfarkiza^  Xorr.  & 
Gray  FL 
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Aster  tortifolius  (non  M\chx.)  =  Aplopappm  tortifolitUj  Gray, 
afterwards  Townsendia  {Megalastrum)  tortifolioy  Gray,  and  the  related 
A.  Wrightii,  which  had  aUto  been  referred  to  Towntcndia^  are  both 
Asters  of  this  Xjfhthim  section. 

Erxobbon  supplez:  humile,  SQbvilloBo-pobescenss  caolibus  e  bast 
deenmbente  adsiirgentibos  simffliGissimis  apiee  nudo  monooephalis ; 
fbliis  crebris  integerriiikis  spathalato-lanceoktis  sammbve  fioearibus 
sepe  glabratis  hirsutoHaliatis;  involucri  squamis  linearibas  aeuminatis 
dorso  villosis  discnm  adteqaantibus  lazis;  ligolis  nullis;  oorollis  fl. 
dUci  marginaliam  rariter  difformibas  2  -  4-dentatis ;  acheoiis  hispid- 
nlis  binenratis ;  pappo  e  setis  barbellato-ecabris  oorolla  paoUo  bre^i- 
ortbos  setulisque  nonnullis  brevibus.  Roadside  near  Blendocino  City, 
Bolander.  1  Iiave  also  a  specimen  collected  by  Dr.  Andrews,  the 
station  not  recorded.  Stems  3  to  0  inclH-s  Ion;;,  apparently  numerous, 
and  spreading  from  a  perennial  loot.  Lower  and  lar^^er  leaves  li((le 
over  an  ineh  in  lenjith  and  S  lint  -  in  widllj,  taj)ering  into  a  iiefioie-like 
base.  Head  about  half  an  incii  in  diameter,  very  rnany-flowcred ;  the 
jeUow  disk  tiowers  coinmouly  all  alike  and  perfect ;  sometimes  a  few 
of  the  outermost  a  little  enlarged,  and,  as  it  were,  essaying  to  become 
ligoiate.   Tips  of  the  s^le  veiy  obtuse. 

Aplopappcs  (Stenotus)  ACAULts  =  j$S(0nofu«  aecndii,  Kntt,  a 
Bockj-Moontain  species,  was  collected  oa  Mount  DttTison,  Nevada,  bj 
Mr.  H.  6.  Bloomer. 

Aflopappus  (Ftrrocova)  Whititeti:  late  aespitosos,  glandu- 
loso-scabridns;  eaulibus  (ultrapedalibus)  tenotter  pobescentibus  usque 
ad  apicem  aequafiter  foliosis ;  ibiiis  obloagis  subamplexicaolibus  ▼enulosis 
grosse  argutissime  dentatis,  imistre  angustioribus  iotegrioribns ;  capit- 
ulis  pauds  subpaniculatis ;  involucro  20~25-floro  oblongo<-campanu> 
lato,  squamis  lanceolatis  acntis  appressis ;  ligulis  6-8  angustis  discum 
paullo  superantibus. —  Mono  Trail  and  Sonera  Pass,  in  open  woods, 
alt.  9,000  feeti  grows  in  large  tufts,  Bolander.  This  well-marked  new 
species  (named  for  the  Director  of  the  Survey)  has  the  foliafje  of  a 
Grindelia  or  of  Aplopappus  Nutiallii\  and  ft-w  or  several  rather  small 
heads.  Tiie  leaves  are  scarcely  coriaceous,  an  ineh  or  an  inch  and  a 
half  long,  acute  or  obtuse,  all  but  the  lower  beset  with  sharp  teeth 
even  to  the  clasping  or  half-clasping  base*  Peduncles  seldom  longer 
than  the  heads  or  the  subtending  leaf,  terminated  by  one  to  three  more 
or  less  foliolose  bracteate  heads ;  these  three  fourths  of  an  inch  long  in 
fruit.    Scales  of  the  involucre  few-tanked.    Branches  of  the  sfjle, 
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fblTOQB  rigid  pappus,  and  gkbroas  Btriate-ribbed  linear  adienia  at  in 
the  species  of  this  section. 
AixoPAPPUS  (Ptrbocoma)  apaboioides:  cKspitosus,  hamifis, 

TiUosulus  sen  glaber;  caulibus  fluridis  sub^capiformibus  e  caudice 
cras»»o  folia  plt'ra<iue  radicalia  ro<ulato-coriferta  linearia  seu  lanceolalA 
laciniaio-jiiiihaiiiicia  superantibus  mono  -  triceplialis  ;  involucro  bemi- 
Bpha^rico  muUifloro,  squamis  3-  4-seriatim  imbiicatis  sa>pin-  ohtiisis 
appressis;  ligulis  20-24  obloii;;is  oxsertis.  —  At  Soda  Springs,  on  the 
Tuolumne  River,  alt,  9,700  f't^  f,  liolandcr.  Also,  '•paiin;zly,  Canioo 
City,  Nevada,  Dr.  V,  L.  Anderson,  Stems  about  a  span  high,  .slender, 
naked  above  ;  the,  leaves  reduced  to  small  linear  bracts,  simple  or 
divided  into  one  or  two  peduncle-like  branches.  Radical  leaves  2-5 
inches  lon^,  in  nhape  not  unlike  those  of  Leontodon  autunuude,  bat 
rigid.  Head  nearly  half  an  inch  in  diameter,  naked.  Style,  glabrooa 
striate  achcuia,  and  pappus  of  the  section  ;  the  later  not  very  copious 
nor  rigid.  One  form  has  the  stem  slightly  villous-pubescf'nt  and  tlie 
margins  of  the  radical  leaves  sparingly  hirsute-ciliate :  the  other  fomt 
is  i^brous. 

Aplopapfub  (Ptbbocoma)  fAHiciJLATm=iff0mepappui  panie^ 
ulatui,  Nutt,  var.  tiboatub  :  capitnlis  numerosis  minoribus. — Bridge^ 
port,  on  the  eastern  side  of  the  Sittta,  in  alkaline  soil,  Bolander.  Dr« 
Anderson  collected  it  at  Oirson  City,  Nevada,  equally  with  slightly 
hairy  ovaries ;  but  the  heads  larger,  nearly  as  in  Nuttall's  plant 

Aplopappus  (Ebicamebia)  Bloombbi  (Gray,  supra,  p.  541), 
var.  ANO08TATU8 :  foliis  angnstissime  linearibus ;  capitnlis  raoemoeis 
pleromque  10  IS-floris,  %olis  1  ->  4  quandoqne  nnllis.  —  On  Mount 
Shasta,  alt.  6,000  feet,  Prof.  Brewer  (1415)  ;  Little  Yosemite  Valley, 
Empire  Camp  on  tlie  Yosemite  Trail,  and  Soda  Sprinrpj.  alt.  9,700  feet, 
Bolander.  From  an  imperfect  specimen  it  is  probai  l  ^  that  this  was 
also  collected  on  the  head-waters  of  the  Sacramento  in  Wilkes's  Explor- 
in!i  Expedition.  It  seems  to  be  connected  by  gradations  with  the 
ordinary  form  of  A.  JMoomeri,  It  is  a  shrub,  one  or  two  feet  in  height, 
according  to  Mr.  Bolander. 

LiNOSTRis  (Chrysothamnus)  Bolakdeki  :  fruticosa,  pedalis,  sub- 
viscosa;  ramis  lana  valde  implexa  dealbatis;  foUis  spatbulato-lineari- 
bu!^  seu  oblanceolatis  acatatis  haud  rigidis  subtrinerviis ;  capitulis  pau> 
cis  pluribusve  ad  apicem  ramorum  corymboso-congestis  bracteis  1-2 
linearibus  iisdem  dimidio  brevioribus  stipatis ;  involucro  cylindraoeo 
7  -  ll-floro»  squamis  10  - 12  paudseriatis  lancfeolato-luiearibQs  attenu- 


Digitized  by  Gof^^lc 


OF  ARTS  AND  SCIENCES  :  JUNE  11,  1867.  855 

ato-acuminatis  fere  glabris ;  i*eceptaculi  alveolis  in  dentes  subulatos 
productis  ;  acheniis  sericeo-pubeseentibiie.  —  Mono  Pass,  at  9  —  10,000 
feet  of  elevation,  liolaiider.  —  In  M^pcrt  mid  toliage  (except  thut  the 
lenv«'s  are  more  lanceolate  atxi  acute  or  ai'iitninatc),  this  much  resem- 
bles Apiopappus  MacroHema^  Gray  {Macronema  discoidea,  Nutt.) 
which  is  one  of  the  many  Imkft  connecting  Aplopappw  and  Linoiyrii  ; 
btit  it  is  a  near  relative  of  L.  Parryiy  and  a  genuine  Chrywthamnm, 
The  narrow  and  macli  erowded  heads  are  about  three  fonrths  of  an 
inch  in  length. 

CfOVTZA  CouLTERf  {0,  tuhdtcurrwtt  Graj,  PL  Fendl  p.  78,  ft 
n.  Wright  1,  p.  102^  non  DC) :  molliter  ▼isooso-pnbesceoB ;  eaole 
ranusqtie  strictis  ad  apioem  nnqne  foliosts;  foUis  adoato-eetflilibna 
Hneari-oblongift  vel  Inferioribus  spathulatis  plerisque  pinnatifido-denta- 
tk  ineisisTe ;  panicula  oonferta  Tirgata ;  capitulia  par  vis  (sesqnilineam 
longis) ;  involacro  diioo  breriore,  sqaamis  hirto-visoosis  linearibus 
acntis. — This  is  Gbnltei's  No.  285  and  286,  and  has  recently  been  col- 
lected near  Fort  Mohave  by  Dr.  Cooper.  It  is  quite  different  from  the 
Mexican  Conyza  or  Erigeron  stibdecurreiiSy  which  I  now  possess  from 
Dr.  ScliuUz.  The  pistillate  flowers  have  no  ligule,  and  the  hermaphro- 
dite flowers  are  only  5  -  7  ;  so  that,  although  the  pappus  is  not  copiousy 
the  plant  is  better  placed  in  Conyza. 

Franseria  kriocentra:  Irutioosa;  foliis  oblanceolatis  vel  spathu- 
latis saepius  sinuato  vel  ineiso-dentatis  cinereis,  junioribus  ramalisqae 
YiUosnlis;  involucris  fructiferis  fusiformibus  unilocularibus  monosper- 
mis  cum  aculeis  longis  validis  longe  lanatis.  —  East  slope  of  Provi- 
dence Moantain,  Arisona,  May,  1861,  Dr.  J.  G.  Cooper.  In  fruit 
only;  the  male  flowers  not  seen.  Apparently  a  low  shrubs  Spines 
of  the  involacre  2  lines  long,  laiiger  than  the  diameter  of  the  cell, 
thickly  dothed  with  long  white  wool 

ANCISTBOCABFHnS,  Not.  Gen. 

Capitulum  pluriflonim,  lioterogaiuum  ;  fioribus  omnibus  tubulosis, 
sinj^ilis  palea  receptaculi  sufiulti**  ;  exterioribns  5-  lu  ra'iaineis  in  re- 
ceptaculo  breviter  cyiindrico  1  -  2-seriatis,  corolla  filiforini ;  ceiitralibus 
5  mascuUs,  corolla  4-dentata.  Involucrum  pneter  puleas  flores  invol- 
▼entes  nullum.  Paleas  subcoriacese,  ovata;,  acuminata,  fl.  fcrm.  saccatsB, 
apiceque  breviter  scarioso-appendiculatae  mode  Ptiioearphi,  achenium 
obovato*fusiforme  viz  obcompressom  includentes  cum  eo  tardius  de* 
eiduie ;  steril.  5  miyores  ilores  longius  supenintes,  ooncaTm  vel  sub- 
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grrabeformeB,  in  cnspidem  apioe  nacinatam  rigidam  sensim  acuminata, 
persutentefl^  fimcta  delapso  stellato-patentea.  Pappus  nullus.  —  Herba 
ezigua,  digitalis,  annua,  Fihgxms  Galh'ea  facie ;  foliis  linearibus  alters 
mn,  sammis  capitulum  xal  glomeruluia  3  -  4-cephalutn  seb&ile  involu* 
crantibus. 

Ancistrocarphus  FiLAGmEtrg.  —  Dry  hillsides,  RouDd  Valley, 
Eel  River,  Mendocino  Co.,  May,  Bol.imler.  Stems  simple  or  sparingly 
branched,  slender,  2  to  4  incht;?!  h\rrh,  Ticaves  narrowly  spatulate- 
linpnr,  clothed  as  is  the  wliole  jWant  with  light  flooculent  wool.  Paleae 
of  t!i''  fri  tile  flo\v<;rs  arachnoid-woolly,  especially  towards  the  involute 
margins,  those  of  the  sterile  flowers  fully  twice  larger,  becoming 
nearly  two  lines  long,  mora  naked,  the  hooked  tips  prominent,  making 
the  head  or  glomerule  squarrose.  To  provide  for  this  little  plant  I  am 
obliged  10  add  yet  another  to  the.Micropoid  genera.  This  is  related  on 
the  one  hand  to  NuttaH'a  Psiloearphuitof  which  it  has  the  aehenia  and 
the  endowing  fructiferoos  pale» ;  on  the  other  to  Muper«vax  cauU$cen» 
(which  may  be  completely  separated  fiom  .fibar»«  to  which  I  re&md 
it  in  Bot.  Whippp  p.  45,  t*  10),  having  like  that  a  whorl  of  ooriaoeons 
palee  surrouDding  the  sterile  flowers.  One  woold  like  to  combine 
these  last ;  bot  the  habit  does  not  invite  it,  and  the  naked  fertile  palem 
Bnpenwtx  are  open  as  in  Eoox^  although  apparently  persistent 
BAL8AM0BHIZA.  Bot.A]n>BRi :  gluiinosa,  fere  glabra;  canlibus  (sob- 
pedalibns)  e  candice  longo  adsurgentibns  sopeme  d-6-ioliatis  mono* 
cephalis ;  foliis  omnibus  petiolatis  ovatis  snbrotundisve  siepissime  leviter 
cordatis  acuminulatis  integerrimis  ;  capitnlo  maximo;  involuero  duplici, 
exteriori  foliaceo  6  -  8-pliyllo,phylIis  ovatis  ohlongisve  acutis  disco  longi- 
oribus.  iaUriori  e  squaniis  uni^eriatis  ianceolatis  supra  niedium  villo^issi- 
mis  palei?'  rpoeptaculi  similibus;  acbeniit!  (compressis  vel  ohcomf  n  v-is) 
obovato-obltni)j:is  glabris  areola  epinryna  parva.  —  Shady  hillsides,  at 
Aul)urn,  April,  18r>5,  Bolander.  "  Rootstocks  large;  whole  plant 
glutinous  and  of  a  strong  resinous  smell."  The  aspect  of  this  remarkable 
Species  is  that  of  a  Wyethia,  Radical  and  cauline  leaves  alike  (2  to 
4  inches  long,  on  petioles  of  6  to  20  lines  in  lenirth),  but  the  base  of 
the  stout  stems  bears  one  or  two  scales  in  place  of  foliage  ;  the  upper- 
most leaf  near  the  head  or  an  inch  or  two  below.  Head  in  the  dried 
specimens  2  inches  in  diameter ;  the  yellow  rays  12  or  more,  an  inch 
and  a  half  long,  broad.  Achenia  remarkably  flattened  for  the  genus. 
[This,  as  now  appears,  was  collected  in  1844  by  Fremont  on  the  upper 
Sacramento,  and  later  by  Higor  Rich.] 


Google 


ow  Am  ABD  BomrexB :  jmra  u,  iwt. 


B57 


Wtxthia.  oyata:  tomeDtof o-pubeaceiii  $  «anle  Talido  tripedalt 
•uperne  nmoto,  runis  mooQcephalis ;  foliis  ovatb  acalitBim»  tripli- 
nemia  sobtos  eaneseentibus,  majoribus  Dune  subcordalis  deltoideisve 

omnibns  petiolatis ;  capitulis  mediocris ;  involncri  sqnamis  lanceolatis, 
exierioribus  laxis  discum  liaud  su[)erantil)us  ;  ligulis  10-11;  J»appO 
calyci  forraiirregulari  exaristato.  —  Dry  hill.sides  at  Clark's,  Mariposa 
Co.,  Bolander.  [Also  collected  by  the  late  Tboinas  Bridges.]  — ,Cauline 
leaves  »>-7  inclies  long,  on  petioles  of  1  or  2  inches;  those  of  the 
flowering  branches  2  or  3  inches  long  and  less  truncate  or  rounded  at 
base  ;  the  principal  veins  and  ribs  promiuent  undernealh  ;  veinlete  not 
reticulated.  Heads  an  inch  in  diameter.  £Uys  often  with  imperfed 
Stamens.   Acbeoia  aboot  4  lines,  the  pappus  nearly  a  line  long. 

RuDBECKiA  CALiFonxicA:  caule  simplici  inferne  glabro  apice 
longe  oudo  pedunculifbrmi  monoeepbalo ;  foUb  pabe  brevi  moHi  in- 
dutis  oTato-Ianoeolatis  penoinerviis  membrsnaeeiB  paroe  insBqaaliter 
serratis  nunc  inciso-dentalis,  caalinia  nunc  lyrato-tripartiUs,  summis 
semMunplexteaiilibas ;  involncri  sqoamis  linearibus  suboniseriatis ; 
lignlis  Gvueata-oblongis  sesqaipollicaribuB  discum  cylindraoeum  ad- 
ttqaantibus  vel  superantibus ;  fL  disci  paleis  acheniisque  B»  oeetidSm- 
fofis,  Nntt  —  Mariposa  Big-tree  Grove,  Bolaader.  [Also  in  a  co11eo> 
tion  of  the  late  Tbomat  Bridges.]  Stem  8  feet  high,  somewhat  pubes- 
cent at  the  summit.  Leaves  3  to  6  inches  long,  all  but  the  upper  con- 
tracted into  margined  petioles,  oecjisionally  obscurely  triplinerved. 
This  may  prove  to  be  a  radiate  variety  of  i?.  occidetUaliSf  in  which 
traces  of  pubescence  are  someliiiie.s  to  be  found. 

KiGiOi'Arrrs  leptocladus,  Gray,  described  from  Or.  Lyall's 
collection  (supra,  G,  ]>.  r>48),  was  gathered  by  Mr.  Bolander  at  ^Jew- 
castle  in  California,  in  18Go,  and  on  lius^^ian  River  in  IHTtG. 

BuBRiELlA  LAN08A,  Gray,  in  Bot.  Whipp.  (Pacif.  R.  R,  4),  p.  51, 
db  Bot.  Mex.  Bound,  p.  96.  Near  Fort  Mohave,  Dr.  J.  G.  Cooper. 
Better  developed  specimens  than  before  collected,  2  to  4  inches  high, 
difibsely  brancbiog;  the  leaves  mostly  narrowly  spatulate,  and  the 
cylindraoeoBs  heads  pedunded.  The  rays  prore  to  be  whiter  and  the 
paleiB  of  the  pappns  vary  from  8  to  18.  All  the  upper  leaves  are  al- 
ternate. The  involucre  is  tbat  of  a  Bakia  of  the  section  Mriophjfium: 
bat  the  setifbrm  appendages  or  cusps  to  the  anthers  (here  remarkably 
long)  are  as  in  BurruUeu  They  are  similar,  however,  In  BaMa  rMUa 
and  B*  WaUaeei,  Gray,  to  which,  especially  to  the  former,  the  present 
plant  is  very  nearly  related. 
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BuBRiBLiA  (Diouta)  MABimtA:  ftniKMo-pobeioeiifl,  mox  glabiuta; 
cauKbus  diSusis ;  foliis  oblongo-linearibus  integerrimls  trinemilia ; 
peduDculis  folia  pauUo  supeinntibus ;  ioTolacri  flqnaoiis  o^i-ob1<m^ 
6  -  8 ;  ligulia  lotidem  brevissiints ;  corollia  fl«  disci  (eirdter  20)  fiioee 
campanalata ;  acheniis  (Ailongo-Hneftribas  pnbeseentibus ;  pappi  aristis 
8  —  5  BcabriR  achenio  paullo  brcvioribus  setuHsque  plurimis  intcrjcctia. 
—  On  the  Farallonc!?,  rocky  isleta  off  San  Francisco,  Mr.  F.  GruUer. 
A  span  high :  leaves  an  inch  long:  bead  4  lines  long:  the  broad ligules 
biirt'ly  tMiiiallinff  tht-  disk. 

Lkptosynxk  Newukuhyi:  L.  Douglmii  facie,  stjlis,  etc.;  tubo 
corollarum  brevioribus  annulo  barbato  inconspicuo  ;  achenii^  ala  lata 
teniii  Imvi  cinctis  (corona  obsoleta)  \i'vp  r'pap|)Osis.  —  Sitgreaves  Pa-ss, 
Arizona  or  New  Mexico,  Dr.  Newberry.  Camp  Grant,  Arizona,  Dr. 
Edward  Palmer.  There  are  no  capitate  hairs  or  glands  on  the  broad 
and  thin  wing  of  the  acheniunif  bat  some  very  short  ones  on  the  dorsal 
face  of  its  body.  The  flowen  are  iDtennediate  between  L»  Dougkmi 
and  Z..  J^iUmaniu 

Leptosthke  m ARiriMA  =  Tudarmaunia  maMma,  Nott  The 
charaeten  npon  which  Nottall's  genus  .rested,  never  strong,  are  now 
quite  invalidated. 

RiDDBLLiA  GooPBRi;  famoflissinia  (bipedalis,  bosi  frtttescens?)^ 
lana  appressa  caneecens;  fbliis  augnsto-linearibus  integetrimts  (imis 
ignotiit) ;  pedunculis  ramos  terminantibas  eolilarits  monooephalis  gra- 
dlibus  I  ligulis  ssepias  4 ;  papp\  paleis  oblo^gia  ant  integris  ant  eroso- 
laoeris  corolla  disci  et  achenio  glabro  2'8-plo  brevioribus.—  Gmvellj 
banks  at  Fort  Mohave,  Dee.  1861,  Dr.  J.  6.  Cooper.  On  the  Colo* 
rado,  Dr.  Newberry.  Camp  Grant,  Ac,  Ariaona,  Drs.  Klliott  Coues 
and  Edward  Palmer.  In  Dr.  Cooper's  and  Dr.  Newberry's  speci- 
mens only  art'  ih«i  paleiB  of  the  pappii.i  somewhat  ladniatc,  malcing  an 
approach  to  /i.  arachnoidea,  tiie  Psihstrophc  of  De  Candolle's  inrerttt 
sedis,  —  a  name  which,  althougli  a  year  or  two  earlier  in  publiciif  ion, 
we  trust  may  remain  disused,  having  been  accompanied  by  an  insuffi-. 
cient,  and,  in  .^ome  important  respects,  erroneous  character. 

Helenium  Bolandf:hi  :  tomentiilo?o-puben?!,  mox  glabrescens ; 
caule  valido  (pedali  ad  gesquipedak'iii)  apice  aphyllo  mouocepbalo  rari- 
u^ve  ramose  2  -  3-cephalo ;  foliis  ovatis  obovatis  vel  spathulato-lance- 
olatis  integerrimis  ima  basi  5  -  7-nervaSis  in  caulem  pL  m.  decurrenUbos, 
imis  in  petiolum  angustatis ;  oapitulo  pro  genere  mazimo ;  ligulis  plnri- 
mis  aureis  disco  subgloboso  aquilongis  involuero  muUo  longioribns; 
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receptaculo  hemiRphsEsrieo ;  pappi  paleis  6-8  e  lanceolata  vcl  sul  ul  iia 
sen^im  aristatls  interne  mnter  ^[>iii^ltJ^^<J-dentatis  laciiuali^\  e  cot  dllain 
subaHjuantibus  achenio  inimafuro  viIloi*o  subduplo  longionhus.  — 
Plains  of  Mendocino,  Sept.  1865,  and  (186G)  from  Shelter  Cove  on 
the  borders  of  Humboldt  Co.  down  to  the  Albion  liiver.  Very  com- 
mon in  moist  open  meadows  and  spbagnous  swamp->.  The  head  with 
the  copious  rays  expanded  is  full  three  inches  in  diameter  in  the  more 
luxuriant  specimens.  —  Tbit,  much  the  most  showy  species  of  the 
genus,  may  well  bear  the  name  of  the  inde&tigable  disooverer.* 

AcTiNBLLA  CooPEBi:  bipedalifl,  laxe  ramoaa,  pubmla;  foliia 
(superioribus)  tripartitis  segmentia  anguste  linearibus ;  capitulia  sub* 
panieulatis  breviter  peduneulatis  iis  A»  Ru^ardtanii  similibos  etsi  duplo 
triploTe  majoriboa ;  fiappi  paleis  5  late  oyatis  mutieis  ooroHa  viscoso- 
pabentc  plus  dimidio  achenio  pauUo  brevbribus.  —  On  Providence 
Mountain  in  the  Mohave  district,  alt.  5,000  feet,  May,  June,  Dr.  J.  6. 
Cooper.  Lower  part  of  the  plant  not  collected.  Bays  half  an  inch 
long,  3-Iobed  at  the  apex. 

HuLSEA  BREViFOLiA  :  viscoso-pubescens ;  caulibua  e  radice  gracili 
adscendentibus  sicpius  ramosis  (I  -  l^-pcdalibus)  ad  apicem  usque 
a:qualiter  folio.*!?  ;  foliis  oblonj^is  lingulatisve  ultra  medium  repando- 
dentatis  sessiiibus,  infimia  basi  attenuata  ^pathulatis  ;  capitulis  ranios 
terminantibus  minoribus ;  involucri  squarni.s  linearibus  obtusiu>^culis 
biseriatis;  ligulis  I0-12  1uteis;  pappi  puleis  2  dimidium  tubi  nudi- 
uscuU  coroUae  adacquantibns,  2  alternis  paullo  brevioribus.  —  Mariposa 
Big-tree  Grove,  Bolaoder.  Boot  perhaps  only  annual  or  biennial.  Stem 
and  brandies  slender.  Leaves  thin,  1  -  1^,  or  some  of  the  lower  ones 
2  inches  long.  Heads  short-peduncled.  Involucre  half  an  inch  long, 
nearly  equalling  the  dislc,  of  about  20  scales.  Bays  small.  Branches 
of  the  style  in  the  perfect  flowers  tipped  with  a  very  short  blunt  cone. 
'  Achenia  8^  lines  long,  the  villous  hairs  one  half  shorter  than  the  con- 
spicuous pappus.  Mr.  Bohmder  also  collected,  on  Mount  Dana,  sped- 
mens  of  the  striking  B.  a^da  a  foot  in  height,  and  in  the  Yosemite 
Valley  a  single  specimen  of  the  following. 

HuLSEA  HBT£ROCHROHA :  viscoso-pubesoens ;  canle  e  radice  gra- 
cili erecto  bipcdalt  ad  apicem  usque  a^qualiter  folio^is  oligocephalis ; 

*  Hbubhium  (HacinMBA  DC.)  scoxsoMmunpouA,  nur.  GaiasBaacnTii : 

acheniis  pappo  minimo  maltipalcolnto  coronatis,  paleotis  latb  tmncato-abtasisrimis 
insiso-denticulatis.  —  Chiapas  Ghiesbnda,  Except  M  to  the  pappits  this  Mens  to 
be  eaacdy  De  CaadoUe's  Heeubtn, 
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Mm  argote  dentatis  oblongis  vel  ramaus  o^atiB  imia  basi  breriCer  at- 
tenaata  subspathalatis ;  inyotucri  squarois  2  -  S^riatis  lanceolatis  ; 
ligulis  circiter  30  parvis  rubellia  ;  pappi  paleis  oblongis,  2  tubi  vil- 
losissimi  cor<jlI;i'  (limidlum  adtEquuntibu-s  2  alternis  brevioribus. — 
Yosemite  Valley;  only  one  specimen  seen,  Bolander.  —  Related  to 
the  preceding ;  but  the  heads  (four  or  five  and  racemo>e  at  the  sum- 
mit of  the  Htcm)  larire ;  rays  iiim  li  ih  di  o  numerous  ami  >inailer,  the 
slender  liLniie  only  lines  long  and  reddish  purple,  tube  of  the  corolla 
conspicuously  villuu",  aod  leaves  with  sharp  salient  teeth,  the  larger 
almost  3  inches  long. 

Layia  pentach^ta,  Gray  in  Bot.  Whipp.  p.  108,  t.  16.  Speci- 
mens collected  by  IMr.  Bolander  in  1865,  at  Forest  HiUf  mixed  with 
L,  gaiUardiMdes  (disitinguishable  only  by  the  pappus),  have  in  some 
cases  the  pappus  reduced  to  two  or  three  seta^  or  no  pappus  at  all.  It 
IB  then  still  readily  distinguishable  from  the  following  by  the  oopioue 
sCipitate  glands,  uniformly  and  deeper  colored  rays,  naked  receptacle, 
and  scales  of  the  involucre  loosely  hirsute,  without  the  short  strigesa 
brutles  of 

Latia  (Oxtuba)  CHBTSANTHKMOiDEfl.  Oxjfttn  chrytonthmoidM 
and  Hafimannia  et'Hata,  DC.  This  is  seldom  ooUeeted ;  but  it  occurs 
in  Mr.  Bolander's  and  Dr.  Kellogg's  recent  oollections. 

Caltcadenia  MOLLIS;  virgata,  pube  brevi  molli  (nusquam  hia- 
pida  vix  Tilloea)  cinerca ;  glomerulis  axillaribus  dissitis  breviter  pe- 
dunculatis;  ligulis  2-3  tubo  brevi,  lobis  rotundatis  iequalibus ;  floribus 
diRci4-6;  pab'is  receptaiuli  truncato-obtusis  subapiculatis  eglanda- 
losis ;  pap[>i  pnlt-is  circiter  a  ^ubulato-aristiformibus  scabris  corolla 
paulio  brevionbus  nunc  1-2  additis  brevibus  oblonrjis  mutiei-!. —  At 
Clark's,  Mariposa  Co.,  Bolander. — About  a  foot  and  a  half  high. 
Principal  cauline  leaves  1  or  2  inches  long,  those  of  th<'  nxillary 
fascicles  and  the  floral  ones  or  braets  more  or  less  gland uliferous* 
Fertile  achenia  rugose ;  sterile  ones  a  little  hairy  on  the  angles. 

Anisocarpus  Bolandxri  :  caule  elato  (3  -  4-pcdali) ;  foliis  ple- 
rumque  integernrois,  inferioribus  linearibus  elongatis  (6-  lO-poIlicaribus 
lin.  4  -  6-latis),  superioribus  brevibus  (1  -  'J-pollicaribus)  e  basi  lata 
lanceolatis;  eapitulis  majoribus;  ligulis  15-20;  fl.  disci  palcis  pappi 
5  —  6  angustissime  subulato-linearibas  plumoso-fimbriatis  corollam  sub- 
gequantibus.  —  Mariposa  Big-tree  GroTC,  Bolander.  Heads  twloe 
the  sixe  of  those  of  A,  nuuUoideif  and  with  about  twice  as  many  ilow- 
ers,  the  plant  sunilarly  hirsute  and  Tisooas.    OTaries  of  the  disk- 
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Howen  linear,  ovuliferous,  but  manifestijr  sterile.  Mature  fruit  not 
seen.  Palea;  of  the  receptacle  between  the  ray  and  disk- flowers  linear, 
unconnected.  An  intero^^ting  congener  of  the  original  ^ntWai7)u«  of 
Nuttall,  —  a  genus  which,  Ibua  sapplemented,  ataj  fairly  be  kepi  distinct 
from  Madaria, 

Maoaria  slboans,  DC,  var.  dbpaupbbata  :  spithamiea,  gnicil- 
lima;  foliis  ut  invar,  wrymlom  ei^dolosis;  ligolis  2-i;  fl.  disci 
eira  IS.  —  Open  woods  on  Mono  Trail,  9,000  feet,  fioUinder.  All  the 
known  forms  Madaria  are  manlfestlj  of  one  species ;  the  present 
is  remarkable  for  its  diminutive  siae  and  a  oorresponding  redaction  in 
the  number  as  well  as  the  dae  of  the  flowers. 

Abtbiiisxa  Parbti:  Akntanum,  glaberrima;  caule  simpHci  (spi- 
thamseo  ad  suhpedalem)  e  radice  perenni  folioso ;  foliis  2  -  3-pinnati- 
partitis,  pimiis  5-9  oonfertis,  segmentis  linearibus  acutis;  panicula 
racemosa  polycephalo ;  capitulis  nutantibus ;  iiivokicri  squamis  ovati<i 
obtijsisimia  mursine  scarioso  atro-fusco ;  floribus  uiarginalibun  fbtmiucij* 
paucis,  ciBteris  i»  rtilibus;  corollis  glaberrimia. —  Huefano  Mountains, 
New  Mexico,  Dr.  C.  C.  Parry,  Sept.  JBG7.  Heads  nearly  3  lines 
in  diamf  ter :  seginfMit.'*  of  t  he  leaves  crowded,  3  to  .5  lines  long. 

Cacalia  Nardosmia  :  laxe  flocco>o-hinata ;  caule  pedali  1-2- 
foliato  apicc  subraoerao«;o-5  -  7-cephalo ;  foliis  plerisque  radicalibus 
leoiformi-rotundatis  5  -  9-fidis,  lobi^  grosse  inciso-  vel  siiiuato-dentatis 
none  sublobatis;  capitulis  circa  50-floriS}  involucri  ecalyculati  squaniis 
16-20  lanceolatis  acuminatis  disco  parum  brevioribus;  Horibus  cerinis; 
stjli  ramis  obtusiusculis  nudis;  pappo  albo  rigtdiusculo.  —  In  open 
pine  woods,  near  the  Geysets  in  Sonoma  Co.,  on  high  ridges  along  Eel 
River,  Mendodno  Gow,  and  in  timihir  situations  in  Humboldt  Co., 
AprQ  and  May,  Bolander.  The  foliage  of  this  interesting  plant  strik- 
ingly resembles  that  of  JSfardaima  palmata.  Heads  almost  an  inch  in 
diameter,  iibort-pedonded,  showy :  the  flowers  of  the  color  of  yellow 
beeswax,  rather  vivid,  and  with  the  odor  of  honey  or  beeswax."  Not* 
withstanding  the  yellow  hue,  I  refer  the  plant  to  Oaccilia,  The  flowers 
are  all  alike  and  perfect :  the  style  is  of  the  Senedonoid  sort ;  its 
branches  narrowly  Jiiicar,  flat  on  the  inner,  slightly  convex  on  the 
outer  face,  which  is*  niinutely  and  unilbrmly  upwardly  scabrous 
tliroUghout  ;  ihc  inner  face  bearing  strong  .sligmatic  lines  which 
vanish  •gradually  a.s  they  run  together  nearly  at  the  apex,  where, 
however,  there  ia  no  .•^hort  cone,  nor  ring  of  minute  hairs,  nor  indeed 
any  vestige  of  appendage.  A  few  plants  with  a  somewhat  similur  style 
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have  been  referred  to  Senecio^  to  which  I  am  un\\  llling  this  should  be 
addeH,  notwithstandinr:»  the  yellow  hue  of  the,  tiowers. 

Seneoio  Claukiants:  elatus,  ghibcr ;  ratlice  perenni ;  canle 
stricto  (3  -  i  pedali)  .-iin[)li<'i  folio-o  apice  corymbojio-5  -  20-cephalo ; 
foliis  lanceolatis  utrinqiie  attenuatis  lacinialo-pianatifidt'^  dentati^ve, 
dentibus  patentbsimis  ai^tk}  involucre  bracteolis  plinimis  liliformi- 
BubulatiB  laxe  caljculato,  squamis  linearibus  acuminatis ;  ligulis  10-15; 
acheniis  glabris.  —  In  Clark's  meadow,  below  the  Mariposa  B1g4ree 
Grove,  Bolander.  This  striking  tall  species  may  well  bear  the  name 
of  the  Talaed  guide  and  mountaineer,  Galen  Clark,  in  whose  meadow 
it  grows,  and  who  has  done  so  much  to  make  the  Mariposa  Grove  of 
Sequoia  giyaniea  accessible.  Lower  leaves  tapering  into  a  slender 
petiole,  with  the  blade  6  •  13  inches  long.  Heads  rather  large,  6  to  8 
lines  long ;  the  yellow  ligules  about  half  an  inch  in  length. 

Sbhbcio  HBHDOOniBtfBis :  lana  floccutosa  decidua  glabreseens; 
radiee  perenni ;  caule  valido  sesquipedall  apice  nudhiacolo  corymbuum 
5-8-cepbalum  com  pactum  gerente;  foliis  succulentis  denttculatis,  nidi- 
ealibos  et  inferioribus  ovalibus  oblongisye  oblosis  in  petiolum  angosta- 
tis,  sequentibus  lanceolatis  ^essilibusi,  supremis  in  bracteas  subalatts 
tliinimitib  ;  iuvulucro  pluribracteolato,  bracteolis  setaceo-subulalis  laxil 
Equauias  pro[)ri{Ui  laiiceoliiUih  scarioso-niarf^inatas  aouminatas  subte- 
quanlibus;  ligulis  12  -  1 5  obh)ngi8  brevibus  ;  ovariis  glabH^s.  —  Opea 
plains  at  Noyo,  Mendocino  Co.,  May,  Bolander.  "  Li-nves  thick  and 
succulent,"  according  to  Mr.  Bolander;  the  lower  3  or  4  inches  long 
besides  the  petiole.  The  specimens  resemble  some  forms  of  S.  higem 
(including  S.  exakatus,  Kutt.);  but  the  heads  are  considerably  larjrtr, 
with  more  pointed  scales  of  the  involucre,  and  caljcuiate  with  numei^ 
ous  very  slender  and  conspicuous  bract  lets. 

Senbcio  BqIiAHObri :  tomento  tenui  deciduo  giubratus;  caule  e 
radice  perenni  assurgcnte  subpedali  folioso ;  foliis  omnibus  pinnati-^^ectis 
petiolatis,  foliolis  5-7  rotundatis  vol  subcuneatis  inci80-d->5-lobads 
(lio.  4-8  longis)  cum  2  —  6  iofbrioribus  parvis  sparsis  ssBpius  intej^^ 
rimis,  imis  quandoque  stipultformibus ;  capitulis  paucis  subcorymbo^is; 
involucro  e  calyculato,  squamis  12-15  linearibus ;  ligulis  4  -  6 ;  ovariis 
glabris.  —  Sandstone  Bluffs  at  the  mouth  of  the  river  below  Mendo* 
cino  City,.  May,  Bolander.  The  foliage  of  this  well-marked  species 
may  be  likened  to  that  of  a  PtfUrium  or  of  some  PoimUUa:  the  leaf- 
lets are  seldom  at  all  confluent.  Involucre  about  4  lines  longs  ^ 
yellow  ligules  4  or  5  lines  long. 
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.\knh  A  i'auviflora:  breviter  pubesren>.  multicaulid ;  foliis  inae- 
quiiiucr  dentatis,  int'erioribus  subconhitis  lonae  peiinlati'i,  snperiorihua 
parvis  stepe  alternis  piiblanceolatis  spathulatisvo  in  petioluiii  Miar«rirm- 
tum  angustatis,  sensim  in  bracteis  tianseuntibus ;  capitulU  plurimia  ^ 
paniculatis  pro  genere  parvis;  ligulis  nuUis;  acbenii^  minutim  glandu- 
losis  glabra.  —  Humboldt  Co.,  in  the  northern  part  of  California,  in 
tliickets,  Bolaiulcr.  Rootstocks  slender  and  branching.  Stems  a  foot 
high,  slender.  Radical  and  lower  leaves  1  to  2  inches  long,  on  petioles 
of  1 J  to  3  inches  in  length.  Heads  6  or  7  tines  long,  on  rather  slender 
peduncles.    Involucre  slightly  pubescent*  of  about  12  scales;  the 

a 

flowers  20  to  80.   Rajs  wanting  in  all  the  specimens.   Achenia  only 
2  lines  long. 

Pbatbtrotks  ANNUA  Oray^  PL  Wright*  2,  p.  100,  non  PL  Xhurb. 
p.  323,  Ac.  Mono  Lake,  Bolander.  [Also  on  sterile  saline  plains, 
Humboldt,  Humboldt  Co.,  Nevada,  Dr.  Torrey.]  —  Here,  at  length,  we 
have  good  and  abundant  spedmens  d  NuttalFs  plant,  the  Bu&ad^ 

{Psathjrotm)  annua  of  PI.  Gambel. ;  with  which,  in  the  lack  of  suffl- 

cieni  mulcriab,  1  had  oorifuiindcd  a  rulaUid  but  distinct  species.  The 
character  of  the  genu.q  moreover  needing  some  correction,  a  revision  is 
offered  in  the  appended  note.* 

•  PSATHTROTESi  Gniy»  Fl.  Wright.  S,  pu  100. 

Capitulam  bomogammn,  mnltiflonun.  Involncnmi  drc  blMriate;  fqnamis 
diioo  MbflDqoalibas.  Receptaculum  convexam  vol  planam,  nudam.  Corolla  s 
tube  proprio  brerlssimo  cylin<iriciB,  apice  5-dentat^,  dentibu«  breribns  hitis  cxtus 
vilU>#is.  Statiiina  propo  basim  eorollje  inserta  :  aniln  r.x*  clon^ntw,  e  ciiu(iat.x%  In- 
cln-;a\  (.k-iuuin  scmi-cxsertaj.  Styli  nirai  con)|)ri'ssi.  i\i[>if!'l!Rta-truiicnti  vel  obtUHi. 
Achenia  turliinata  ve!  oblonjra,  viUoj»a.  Pappii^  pilosu^,  oorolU  brevior,  setii 
rigiduUs  intetjualibu^  (vix  t>eu  lovissiine  nen-elalin).  IIi  rb»  parrulte,  dcpresiUB, 
monoearpicse,  sabviflcom,  odore  balsamico  graveolentea ;  lblii»  slteniis  dilatatis 
petiolatis ;  lloribas  laieii. 

§  1.  IUiDosia0iin«»  fblioste ;  foUia  AiriflUek  Ikde  loogo  petiolaiis;  capitulis  ahri« 
biu  «l  fflbooiymbous  breviter  pednncnlatit  post  anthMin  nutantibus.  lavolacri 
•qname  5  exteriorcs  pcrsiatentes ;  c«tcrae  tenuiorcs,  subscarioiie,  trincrres,  cum 
florihns  16-20  deciduse.  CoroII«  angnsrjp,  npioe  lana  lonpa  implex.n  nrarhnoi(le.'B. 
Styli  rami  breviusculi,  apice  BubcapitclliUo-tnmcati.  Arhonia  villosissima,  pilis 
rigidiusculis  Hummo  apice  plerisqae  (ut  a  Turreyu  dicitar)  bitidiai. 

P.  kamosissima:  albo-iomeDiOi>a ;  ibliit  rotandstit  paroe  cranatii;  involacri 
•qaamia  oblongis  obtusis,  5  ezterioriboa  latioribna  obtoMsniiiis;  floribw  satniate 
flavii;  acheniii  breTiter  tmbinatis;  p^tpl  aetia  pluriaerialibna  valds  in«qaalibai. 
T(Sf!rwfy«M  (Pol^ymta)  ramo»is$ima,  Torr.  in  Emory,  Rep.  (1848)  p.  145.  Pmtthf- 
roffs  annwt,  Qraj,  in  PL  Thnrb.  p.  828,  4  Max.  Bonad.  8aet.  p.  10^  qnnad  FL 
Tharb.|  Hmory,  etc 
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PHALAGBOSERIS,  Nov.  Gen.  {^MAorvMorvm. 

Capiiuhmi  pluriHorum.  Involucnnn  campanulafiim  ecalyculainni, 
f  mjuami''  12-16  Inta-lanoeolati?  ?rqualibus  biserialibiH  ima  hasi  con- 
•  natt<.  Heceptaculura  convexum  nndum.  Achenin  eontorinia,  breviter 
ol)I<in}»a,  Rubquadrafn  vt  l  4-5-co8tata,  lasriaf  dij^co  epigyno  magno: 
pappus  nulluit.  —  Uerba  Californica,  glaborrima,  Ih^ximi  fiiuiie;  foiiia 
lineari'lanoeolatis  seu  oblanceolatU  integerrimis  cum  scapis  proseos  • 
niidis  monncepbalis  e  caodica  pereoni ;  eapituto  ante  antbesin  eieclo; 
floribufl  flavia. 

PaALi.0tkO8BRi«  BoLurpBRi.  Weslfidl'a  Meadows,  above  To* 
Semite  Valley,  alL  9,000  feet,  [also  collected  by  Dr.  Torrey  Id  1665,  * 
specimens  junt  reeeived,]  Bolander.  Leaves  tufted  on  tbe  summil  of 
the  thtekish  caadez,  8  to  0  incbes  long,  about  8  lines  wide,  ratber  soft, 
mostly  obtuse.  Scapes  wboUy  leafless  and  naked,  6  to  14  incbes  high; 
the  solitary  head  about  tbe  siie  of  that  of  Liontodon  autumnait.  Soski 
of  the  involucre  about  half  an  inch  long,  rather  herbaceous,  laaoeolati, 
aeutish.  Corolla  with  a  short  glabrous  tube  and  an  oblong-linear  ex* 
sorted  ligale.  Achenia  a  line  and  a  half  long,  thickish,  somewhst 
unequally  4-5-angled,  very  smooth,  the  broad  naked  apex  truncate.— 
I  know  of  no  genus  iiaving  a  pappus  with  which  this  plant  would  readily 
a.ssociute. 

Calais  (Scorzonflla)  olai  t  a  :  l-.3-p<»dali9;  ramis  pediiiieu- 
li-vt'  Mii  ii  ii>  sajpe  validly  ti-tnlo>is  ;  luliis  lanceolatis  oblongisve  ncumi- 
natis  iiuuc  integerrimis  vt  l  ili  iiticnlatis  nunc  laciniatis ;  f)appi  pak'is 
lanceoiato- seu  ovato-«ubuiatis  iu  ariatam  attenuatis.  Mymenoncmat 

P.  kWKVk  (Gray,  PI  Wright.  1.  c.) :  lurfuracea,  cineraa;  folib  delloideo-dUacitii 
•nbreniforaubQS  n\  snpremis  enneatit  sngal«io.denl«liB ;  invofaicri  sqiunii*  lanoeo- 

lads ;  flortbus  luteU ;  acheniis  oblongo-turbinatis  ;  pappi  sctu  paiicioribus  minus  ' 
inawjHtililius.  Bul'xtattflis  {Pgathyrofna)  annua,  Nutt.  I'l.  Gamb.  j).  179.  —  ''Rocky 
MouiitHiii>i  iif'ur  Santa  Fc,"  Dr.  Gunhfl,  acconliii;:  to  Nuttall  ;  perhaps  from  far- 
th<»r  VVt»i,  baviiin  now  btcii  rtxliscttvcrcd  in  iIr-  Sierra  Nevada  of  Caiit'oraia. 
Bulander's  specimeUH  accord  witb  NuttuU'si  plant,  vvlach,  however,  wauts  the  lower 
lesTM ;  and  the  bristlos  of  the  pappus  are  Ism  onequal,  almost  ntUaerial. 

§  2,  Scspoia,  cainioiii  MboiHymbout  nodis  sreetis.  lovoltteri  M|iuua«  rab* 
oonfbnnes,  iatsriorst  tIx  nsrrsc*  hand  decidius.  Oocolhs  sarsain  tobsmidiatat 
dentibtu  oxtu<i  pili«  paoctt  brcvioribus  viscosU  praulitie.  Styli  rami  iongiooM*  cs> 
tu8  hirtein,  apice  obttuo.  Acheois  obloogo*uurbioata,  minoa  viUoia.  Tfifi  Mia 
Talde  inequalcf. 

P.  BCAP08A,  Gray,  PI.  Wright.  I.  c.  t  13. 

P.  inctm,  Gray,  Fl.  Thurh.  Lea  Trichoptilium  mctstun.  Gray  in  fiot.  Mex. 
Bound,  p.  97. 
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fflaucum,  Ilook.  hi.  Jior.  Am.  SrorzoneHa  ylauca,  Nutt. —  At  Mark 
Wfst'y  Creek,  1864  ;  also  Clovenlale,  Sonuiim  C-o.,  and  Eel  River,  4&c. 
MeihiociDO  Co.,  in  moist  tm-adows,  18GG-7,  Bolaiidrr.  The  size  of 
most  ofihe^e  specimens  and  the  breatlth  of  the  leave.s  made  it  donbtftil 
if  they  belong  to  the  speci«*s  indiiated  by  Sir  Wm.  Hooker;  but  a 
comparison  made  by  Prof.  Oliver  with  the  solitary  specimen  preserved 
in  the  Hookeriun  herbarium  (the  leaves  of  which  are  not  "canaliculate" 
but  only  longitudiiuUlj  folded)  assures  me  that  they  do.  The  leaves  in 
the  California  plane  are  from  4  to  12  inches  longhand  from  1  to  2^ 
wide,  the  midrib  strong  and  broad.  In  specimena  from  Klamath  Co^ 
Oregon,  Dr.  Krookrite,  thej  are  narrower,  approadiing  to  **  linear* 
acnminate,**  and  the  head  scaroety  lai^r  than  in  &  laeimata.  In 
Bolandei^s,  the  taiger  heads  are  an  inch  in  diameter ;  the  achenia  fully 
2  lines,  and  the  pappus  nearly  half  an  inch  in  length.  The  Galifornian 
fdhns  in  general,  being  remarlcably  stout  and  tall,  and  so  broadly- 
leaved,  may  be  distingabhed  as  var.  proceba. 

Calais  Bolamdbbi  :  sabacaposa  e  radiee  tuberoso-fusiformi ;  canli* 
bus  basi  parce  ramosis  scapisvc  gracilibus  1 2-p6dalibus ;  folits  lineari* 
lanceolatis  elongatis  integerrimis  imiave  sobdentalis  nunc  laciniatis ; 
capitulis  parvulis  ante  anthefim  liutantibus;  involucri  squamis  gradatim 
imhricatis  e  laiieeolata  vel  ovato-laiioeolaia  atleauat^t-acuminatis  ;  ache- 
niis  breviter  ]ii)eaiil)Ub  (vix  basi  baud  apice  angustatis)  plabris  vel 
exterioribus  pubemlis  ;  pappi  surdesoenti.s  paleis  8-9  bn  vibiis  ovato- 
fil  loMu'is  ex  apj(  t  of)tn8o  v<'l  «'n»s()-l)i(leiitato  in  aristam  soabrain 
ai'lieiuo  liuplo  lougiurem  productir*.  —  Swamps  at  Fort  Bra^rg.  Metuio- 
cino  Co.,  Bolander.  —  Leaves  8-14  inches  lotifr  (including  the  taper- 
ing base  or  petiole),  or  those  on  the  lower  part  uf  the  stem  3-6  inches 
lonf ,  3  to  6  lines  broad,  more  oommooly  entire;  some  denticulate  or 
coarsely  toothed,  or.  in  oTif*  specimen,  laciniate-pinnatifid  Involucre 
learcely  over  half  an  inch  in  length.  Achenia  rather  slender,  barely 
2  lines  long,  about  thrice  the  length  of  the  somewhat  rigid  palea»  of  the 
pappus.  The  species  is  interesting  from  being,  as  it  were,  ioteimediate 
between  £uealms  and  SeorzoneUa** 

HiBRACiUM  BoLAKOBEi  t  M.  twMiO  affluo  J  foliis  omniboa  radicali- 
bns  sessUibus  spathulato-oblongis  vel  oblanoedatis  viz  denticolatis  infra 
glaberrimis  glauoesoentibas  (nunc  purpureis)  supra  marginibuHque  pilis 

•  HTPOCHi«:nT9  ot.atira.  Linn.,  ocrnrs  in  collections  made  by  Dr.  Kelloj,'^  and 
Dr.  Gibbons  in  the  vicinity  of  San  Francisco,  perhaps  reoeaily  introduced  from 
Europe. 
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longiaatmia  laxis  barbatis;  acapo  flUformi  (d-9-ponicari)  cum  capt- 
tulia  2-4  hze  oorymboAis  glabenimis ;  involuero  cylindiaoeo  10-15- 
flora  egtandaloao  biseriali,  sqiiandB  exMoribua  breTibos ;  ligalb  flavia ; 
acbeniis  fuaiformibun  apice  leviter  attenuato ;  pappo  copioso  sordido.— 
On  Red  Mountain,  Humboldt  Co.,  Bolander.  Achcnia  2  liiu's  long, 
niuch  longer  than  those  of  //.  Scoiderij  and  t'uskii'oriiii  but  less  tapering 
upward:}  thuti  those  ot"  JJ.  Gronovii, 

Campanula  LiXNiEiFOHA:  fere  rrlahcrrima ;  caulibua  teneribu*'  a 
basi  ad  apicem *u8que  rr({iialiter  foliosis  subunifloris;  foliis  ov.ilibua 
se.s:<illbus  (semipoUicaribusj  crenafis;  niargitiibns  anornli-ique  caulis  se- 
tulia  minimis  mrorsis  ciliolatis ;  jx-duuculo  ereciu  tiore  siupiusi  loiif^iore  ; 
calyois  lobi^  lato-lanceolatis  acniis  tubo  i<iibheinisplia:TU'o  diiplo  longi- 
oribus  corolla  campanulata  vix  ad  medium  6-loba  dimidio  brevioribus; 
sinubus  nudis;  stylo  incluso.  —  In  swamps  at  Noyo,  Mendocino  Co., 
Bolander.  A  delicate  little  species.  Corolla  blue,  half  an  inch  lon^; 
the  lobes  ovate,  about  2  lines  long. 

Campanula  prknanthoidbs,  Durand,  PI.  Pratt.  18o5  (evidently 
O*  fJUfioTOi  Kellogg  in  Proceed.  Acad.  Calif.,  1858,  a  far  from  appro* 
priate  name,  and  with  a  description  which  implies  that  the  narrow 
corolla  is  barely  5-tootbed,  whereas  it  is  really  5-parted  in  our  speci- 
mens, the  segments  linear) :  to  (hie  probably  belong  specimens  gathered 
by  Mr.  Bolander  in  the  Bed  Woods  at  SearsviUe,  and  by  Prof.  Brower 
on  the  Upper  Sacramentoi  dec 

Abctostaphti^os  BtcOLOR  {X^liaco^m  Meobr,  Nutt,  Oomwn^Utr 
Hcolorf  Klotseh) :  erecta ;  folib  coriaceis  oblongs  acutis  breviter 
petiolatis  integerrimis  margine  rovolutu  supra  nitidis  subtns  com  race- 
mis  brovibns  compactts  ramisque  jaoioribus  incanis ;  bracteis  sepalisque 
0Tal040tundi6  squamacds  j  corolla  obovato*oroeolata ;  filamentis  villo- 
sis  infeme  vix  dilatatis ;  stigmata  capitate  craaso ;  putamine  5»locoIari 
nunc  aborto  nnilocolari. — Near  San  Diego,  Maroh,  1862,  Dr.  J.  Cr* 
Cooper,  from  whose  specimens  this  character  is  taken.  Nuttall  found 
it  near  Monterey,  and  describes  the  bony  putamen  as  one^celled;  but  I 
find  live  one-seeded  cells. 

Arctostaimiyi.os  nummi  laki a  :  en'cta  (1  - 2-pe(lalis),  ramosis- 
sima ;  rarni>  euui  i»eliob.s  ])rcvi.ssitnis  scto^o-hirsutis ;  foliis  crebris  eoria- 
cei>  (semipoHiearibus)  ovali-rotundatis  nunc  subcordatis  nitidis  venulosis 
mutieis  infepen  imis  raro  mucronato-serruiatis ;  racemis  parrts  faseicu- 
latis  glnbris  ;  braeteiai  coriaceo-sqimraaceis  j)edicello  dimidio  brcvioribus  ; 
sepalis  ovato-rotundis ;  corolla  ovato-globosa  intus  filamenlisque  glaber- 
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rimit;  arietis  anthene  praloDgiB  gennflexis;  ovario  tomeDtuloso. — 
On  the  plains  Dear  Mendocino  City.  Leaves  zonnded  at  the  apex  and 
aeldom  with  anj  sign  of  a  mocro.  Flowers  much  smaller  than  those 
of  A,  tomentota,  white.   Fruit  unknown. 

.  BRTANTHUS,  Gmelio.  Btyanihut  &  Pi^/Bodoee  (Sallsb.),  Don. 
The  beautiful  Caltfornian  species  described  below  makes  it  necessary 
to  combine  PhyUodoee  with  the  earlier  Bryaniku$,  Among  the 
characters  to  distinguish  the  genus  from  Menztesia  are  the  foliaceoua 
persistent  bracts  or  leaves  subtending  the  pedicels,  as  iu  Kalmin, 
while  Menziesia  has  strobilaceous  llower-buds  of  scarious  cuducous 
scales,  as  in  Azalea^  &c 

§  1.  Corolla  pateati-campanulata  usque  ad  medium  5-fida;  stamina 
ex-<Tta. 

BuvAMHrs  Hkeweri:  glaber ;  caulibus  adscendentibus  rigidis ; 
foliis  crcbris  linearibus  la^vibus  raarginc  arctc  revolutis  ;  pedicellis  plu- 
rimb  mioute  glandulosis  flore  viz  longioribos  ;  sepalis  oblongo-ovatis 
glabernmisjcoroUa  rubro-purpurea;  staminibus  10  (raro  7-8)  styloque 
longius  exsertis  ;  anthenV^  violaceis ;  stigmate  capitato.  —  High  sierras 
of  California,  alt.  10,000  feet ;  on  Wood's  Peak,  Eldorado  Co.,  Prof. 
Brewer;  near  Donner's  Pass,  Prof.  Torrey ;  and  Mariposa  Co.,  Bo- 
lander  :  also  Mt.  Hoffmann,  Brewer  (forma  compacta,  floribns  primum 
capiiato-congestis).  '  In  habit  and  fblbge  this,  resembles  the  following 
species,  but  is  larger,  the  leaves  sometimes  half  an  inch  in  length, 
stems  nearly  a  foot  high;  the  bright  rose-violet**  or  ''red-purple  **  co- 
rolla half  an  inch  in  diameter  when  expanded,  cleft  to  or  rather  beyond 
the  middle.  Anthers,  as  in  the  other  species,  opening  by  terminal 
chinks,  but  inclined  to  dehisce  longitudinally. 

§  2.  Phtllodoce.  Corolla  ore  5-dentata  vel  brevissime  5-loba, 
stamina  ineludens, 

•  Cain  juuiuluta,  glabra,  rosea,  lobis  refiexis :  folia  laivia  margine 
reviiiiita. 

Bkyanthus  EMPETRiFoR^fTR.  Mniziesiu  eiupetnformis  (Smith) 
&  M.  GraAamii,  Hook,  'i  liis  {M.  Grahamii,  Hook.,  which  appears 
really  to  be  the  M.  emjn-trij'ormis  aino)  was  collected  on  Mount  Sliuata 
by  Prof.  Brewer.  The  style  is  either  short-exserted  or  iucluded  on 
the  same  plant. 

BKrANTHUS  INTERMEDIU8,  Mmzittia  intermedia^  Hook.,  needs  fur- 
ther elucidation.  One  specimen  fimn  Dr.  Lyali*s  collection  in  the 
Rocky  Mountains,  with  cylindraceous  corolla,  and  nartower  (but  not 
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'olropa  in  the  expanded 
xcept  that,  in  place  of 
nd  of  each  cell,  a  slit 
ily  to  near  the  middle. 
!i'y*8  observation  (which 
liitzia  in  the  flower-bud 
iver  the  other,  one  may 
ifixed  in  the  early  bud  ; 
i  the  earliest  flower-buds 
Mircode*  show  no  indication 
"^'hich  were  tliought  to  have 
Allotropa  are  not  seen  in 
m*-  that  its  simple  perianth 
liiit  the  corolla  is  wanting. 


Monotropearum. 

•'^'i  4-5,  oblongo-lanceolata, 
rmibus  alterna  et  dimidio 
rtim)    margine  laciniato- 
^labra.    Stamina  8  vel  10 : 
rtni  complanato  vix  latiores, 
tuierali  leviter  intror:*u  a  baai 
iiUbus.    Discus  nullus.  Ova- 
attenuatum,  uniloculare,  pla- 
imdi(|ue  ovuliferis.  Stigma 
iipsula  ....  Semina  ovalia, 
I  glabra,  3  -  5-pollicaris,  siepius 
iiiflmi^  ovatis  margine  erosulis, 
latis  margine  scariosis  eroso- 
"  muliiflora;  floribus  ut  videtur 
^  l  uitibus. 

—  In  or  near  the  Mariposa  Sequoia 
oullecled.  This  interesting  plant 
N'ewberry's  Ri'port,  above  cited,  I 
,c  name  of  Hemitonug  congestutm 
iven  upon  a  wrong  idea  of  mine 
-ontradicted  by  the  true  character, 

to  the  parietal  plucentntion. 
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acuminate)  st^pab,  leads  to  the  oonjecture  that  the  species  is  not  whoUj 
dUtinct  from  the  foregoiag. 

•  Corolla  ore  contracta:  folia  mar|^inihu<>  Iiaud  revolutis  pi.  m. 
serrulate-  seu  glandulOiiO-SGabris :  aepala  ianceolata. 

Bbyanthus  TAZIFOLIU8,  having  rose-colored  or  purple,  rarely 
ever  blue  flowm,  had  better  have  the  Palkasiaa  than  the  Linuean 
name  continued,  that  having  been  generally  adopted  nnder  JPi^fUodoes, 

Bktawthcs  ALBtrricva  (Metm$t%a  MetUieOf  Spreng.,  Bongard, 
pro  parte,  PkgBodoe^  PaBoitiana,  Don)  is  known  bj  the  ^abroua  fila- 
ments and  (shorter,  ochroleaoous)  eorolla  from 

Brtantbds  gland DLtrLORDB  (Mmsftegia  ^anduUfora^  Hook.), 
which  occurs  in  Sitcha.  The  former  I  have  seen  only  from  Unalaschka 
and  Alaska. 

ALLOTROl'A,  Torr.  Gray. 

Perigoniom  simplex,  quam  genitalia  brevias,  e  phyllis  (ut  Yidetur 
sepalt?)  5  rotundatis  sestivatione  imbricatis.  Stamina  10,glabra:  anthene 
didymie,  ssqualea,  extrorsum  fere  basifizs,  loculis  rima  brevi  a  baai 
versofl  medium  eztensa  dehtscentibas,  sub  anthesi  arete  inverssD  in- 
troranm  pendul^,  roodo  Pyrdm*  Discos  notlus.  Ovarium  globosum, 
5-loculare :  ovnla  in  plucentis  axilibus  iiinuinera.  Semina  immntura 
scobifonniu,  e  nucloo  undique  lonjfe  prodtuMa  lineuria.  Stylus  priMium 
brevi.ssimus,  demuui  uvariu  plus  (liiuiilio  breviur :  stigma  iitajus.euluru, 
drpri  sso-cnpitnfum.  Herba  spitliamaca,  brunnea,  srlnbra,  caiile  i^qnami** 
inlcrioi il»u.^  ovati.s  imbrkuitU  t^upeiioribus  lancoolatis  obLujsi*  patenlibus 
tecto,  spica  vircata  iiiultiflora,  tloribus  brevis-inii;  pedicellatis  patentibus 
parvulis,  supci  ioi  lims  bracteua  lanceolalu-liueui'es  ada^quaiuibus. 

Allotropa  viKGATA,  Torr.  &  Gray,  in  Bot.  Wilkes  Exped.  ined. 
A  sinjile  and  impei-fect  speciiuea  was  culkcted  l)y  Dr.  Charles  Pick- 
ering on  the  Cascade  Mountains  in  Oregon.  We  now  have  it  Irom 
Mr.  Bohinder  (in  the  usual  excellent  specimens  which  he  is  accustomed 
to  prepare),  collected  in  Mendocino  County,  between  Little  Bear  Har- 
bor and  Noyo,  generally  near  Qmrewt  deniiflora,"  The  characters 
of  the  proposed  genus  are  briefly  sketched  in  a  synop^^is  of  the  known 
genera  of  Monotropea  whicli  I  contributed  to  Prof.  Newberry's  Report, 
in  Pacif.  R.  R.  Survey,  6,  Bot.  p.  81.  It  was  then  supposed  (from 
the  examination  of  a  single  flower-bud)  to  be  nearly  related  to 
Monotropa,  section  Bj/popUfft;  but  the  character,  it  will  be  noticed, 
has  now  to  be  entirely  recast,  and  the  genus  claims  its  relationship  to 
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Schwetnitzta  and  to  Pyrda.  The  anthers  of  AUotropa  in  the  expanded 
flower  luucb  resemble  those  of  SrliweinitziUy  except  that,  iii  place  of 
the  large  orifice  occupying  the  whole  broad  end  of  each  cell,  a  slit 
wliich  opens  broadly  extends  from  the  extremity  to  near  the  middle. 
In  view  of  lids  resemblance,  and  of  Dr.  Torrev's  f  ervation  (which 
I  hnve  confirmed)  that  the  iinthers  ot  Schirt uttizia  n  flic  flower-bud 
are  horizontal,  t^o  tliat  one  cell  stands  directly  ovi-r  the  oiher,  one  may 
suspect  that  here  al»o  they  are  cxtrorse  and  basifixed  in  the  early  bud  ; 
but  I  have  no  evidence  that  it  is  so.  And  the  earliest  flower-buds 
which  I  have  examined  of  Pterogpora  and  Sarcodes  8how  no  indication 
of  re:«upination.  Two  subulate  bractlets  which  were  thought  to  have 
been  detected  upon  the  original  specimen  of  AUotropa  are  not  seen  in 
the  good  Apedmens  now  in  hand.  I  presume  that  \X»  simple  perianth 
answers  to  the  calyx  of  SchwHmtmot  and  that  the  eorolla  is  wanting. 

PLEURICOSPORA,  Not.  Gen.  Monotrcpearum, 

Perigonium  duplex  completum.  Sepala  4-5,  oblongo-lanceolata, 
I»elali8  totidetn  discreti^  oblonQ:i8  subconformibns  altorna  et  dimidio 
breviora,  utra({ue  (supra  niediiun  pnesertim;  mar;_nne  laciniato- 
fimbriolata.  (xeMitalin  petalir,  I  n'viom,  glabra.  Stamina  8  vel  10: 
anfhera^  lineares,  innala*,  filafnruio  filiformi  eoin]tl;uiHto  vix  lalioi-es, 
callo  brevi  retuso  upiculata',  Kn-ulis  rima  laterali  levitcr  introrsa  a  basi 
ad  apieeni  dehisceniibus,  vaivis  fere  asqualibu8.  Discus  nullus.  Ova- 
rium ovatum  in  stylo  crasso  :Bquilon<;o  attenuatum^  uniloculare,  pla- 
centts  4-0  parietalibus  bilatnellatiij  undiiiue  ovuliferts.  Stigma 
depresso-capitatum.  Ovula  obovata.  Cap-^nla  ....  Semina  ovalia, 
nitidttla,  teata  nucleo  conformi.  —  Herba  glabni,  3  -  o^poUicaris^  siepius 
crassa ;  squamis  confertis  imbricantibus,  inflniin  ovatis  margine  erosulis* 
snperioribus  floralibusqae  ovato-lanceolatia  margine  scariosis  eroso- 
flmbriolatb ;  spica  saepins  cylindrica  dense  multiflora;  floribus  nt  Tidetar 
albidis  semipollicaribus  bracleam  adsaquantibtis. 

Pletoioospora  *  FiM BHiO]«ATA. — lu  or  near  the  Mariposa  Sequoia 
giffontea  Grove,  Bolander,  sparingly  oollected.  This  interesting  pUnt 
is  most  allied  to  the  one  which,  in  Newberry's  Report,  above  cited,  I 
deseribed  and  had  figured  under  the  name  of  ffemUomg*  eonffttiymt 
and  which,  as  this  generic  name,  given  upon  a  wrong  idea  of  oiine 
as  to  the  stroctore  of  the  anther,  is  contradicted  by  the  true  chaiacter, 


*  Tbe  generic  name  allodee  to  the  parietal  plecenterioOi 
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Dr.  Torrey,  in  making  the  reeli6catioii,  proposes  to  call  iPMenyor, 
in  hoQor  of  the  distinguwhed  vegetable  pabeontologist  and  geologist 
wbo  discovered  it.  The  prindpal  dilTereDces  between  these  two  geneim 
a])pear  in  the  subjoined  synopsis.  That  of  the  seven  genera  of  the 
group,  all  but  the  Linntean  one  should  rest  opoa  single  species,  is  not 
altogether  satisfactory  to  contemplate;  but  their  characters  are  so 
marked  that  it  does  not  seem  possible  to  combine  any  two  of  them.* 


*  CoxsrscTUH  Generum  Monotropbarcm. 

Tribus  I.  EUMONOTROPKJi:.  Ovarium  4  -  5  loculare,  plaosntit  ixillbas  io 
ooluronam  cnu^ani  concretis.    Testa  seminnm  laxa  reticulata. 

§1.  Corolla  nulla.  Calyx  4- 5-fiepalus.  Antherse  in  alabnstro  extrorsa;  basim 
versu!)  r\m'\s  hrevihas  dehiacentes,  mh  anthesi  inversa-  iTttror^um  peodnln.  bemina 
icobiforiuia.    Nexus  cum  Pi/ntlt-is  iiiediante  Ptfroia  apiufUa. 

1.  Allotuoi'a,  Turr.     Gray,  supni. 

§  2.  Cnrolln  ^ainopetala.    C«1yx  4  -  'j-s^'jialus.    Anthcrte  iiitrorsa*, 

*  Mutic^.  apice  foramtnibas  liiauteu.    Corollte  campanulata,  D-loba.  Te»tA 

Mndnnm  nndeo  SQbooDfonnif. 
%  ScawKiHiTSiA,  Ell.  AntherK  bteresp  didjoue,  in  alsbsttro  tninsvnHB,  sab 

snthen  iDtronum  peodnliSi  Discat  lO-oenatns.  Stjrlna  bcevii  cnniu. 

3.  Sarcodeb,  Torr.  Anthera  liaaui<obloiiga,  ereeue,  sopia  bssim  sAxa. 
Discus  nulhif.    Stvlns  clonprfttis. 

♦*  Aiithcr,-!'  iiifn>r>inn  pcndiil.T,  ilorao  hiaristatjc,  lon^'itrorsum  dehittcenies. 
Corolln  ovata,  5  dciiuitu.    8cmina  scoblformia  apice  insignitcr  alata. 

4.  Pterospora,  Nutt. 

§  3.  Corolla  4  -  5-petala,  petalis  b«»i  gibhosia  %el  saccntis.  Calyx  importt  rtus, 
«  bracteoliB  aepalisve  t  *  5.  Antbera  iiiii«t»,  didjmffi  vel  rooifornaes,  conflucntim 
nnilocalarei,  «b  apioe  tntnsyflnim  IriTalTea.  Discni  e  denlibut  8  vel  10  ddlexis* 
Semina  soobifiMmia. 

5.  MoMoraoPA,  Una.  (£]KpflyM<j|i«  Dill.) 

Tribas  IL  FLECJBICOSPORBiB.  OYarittm  nnilocelare:  placentw  4-» 
parfetalet,  bicmrH  ml  bipsrdta.  To»ta  Mininum  tenab  naeleo  arrte  eoalbnnis. 
DitcoA  nnlliis.    Antbsris  innati»»  oblongo-linearM,  biloealsres^  loeulii  psialteUs 

longitudtnaliier  bitralves.    Stylus  elongatut. 

6.  PLErRirospoRA.  Cfilyx  coiiiplctus,  c  sepali<  4  -  5  pctalis  discretis  subcon- 
forn)ihn«  tt t risque  iimbriolat is.  Genitalia  glabra.  AaihwiD  Istenlitar  dehiaoontes 
in  vaivibuEi  fere  nqualibus.    Florcs  spicati. 

•  7.  NawaaaaTA,  Terr,  an  Ann.  Lye.  N.  T.  8,  p.  7,  1864.  (JJamVmies,  Gray, 
nomcMi  iklitun.}  Calyx  tneompletas,  diMpaloa,  bractcoIifiNrmis.  Con>lU  gwno> 
petala.  aremlato-tabatoM*  4-S4oba,  lobii  inhis  vaUosiilis.  Fllsmenta  itiifi»nnia 
Btyl usque  snperne  villeiOHsriaita.  Anther*  iairamua  daUioentM,  tocnii*  in«»- 
'qunliter  bivalviboB.  Floiw  capittttt — NawaaaETA  ooaoBSTA,  Torr.  at  OniHto- 
mes  amgtttfmt  Gray. 
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DocGLASiA  MONTANA:  subglabra (olii»  sfcus  raroos  imbricatts 
subulnto-liiiearibua  arutiirsculis  glubris  ciliolati^;  florilms  plcrisque  soli- 
tJiriis  ;  ralyce  basi  vix  truncato  unibraeleafo,  sejrmeiit i  n  nti- imis  tubo 
paullo  lonfrioribus  coro!la»  tubiim  ada*quantibn«J.  —  Kocky  Motiniains. 
Montana  Tt*rr".,  Winslow  J.  Howard.  M.  A.  lirown.  Nearer  to  1).  nrctira 
than  to  D.  nivalis.  To  Douglasia  belongs  Gregoria,  Duby,  apparently 
founded  in  the  same  year,  Lindley  referring  to  Bnuule's  Journal  of 
January,  1828,  for  his  on'ginal  character  of  DouglatifL  But  it  Lb  reailj 
la  the  Tolume  for  18^7,  which  gives  this  name  a  dear  priority. 

pRiMTLA  8I7FFBUTB8CBN8 :  Cfl»pitosa»  glabra  ;  caudicibus  elon^^is 
humifusts  incrassatis  snbltgnoiiis }  foliis  oojiferti^simis  opathulato^ne- 
atis  b&<«i  longe  aUenuatis  apiee  5  -9-dentadfl  crasiia  fere  aveniis ;  scapo 
foUift  2-'d-plo  longtore  3~7-floro;  involucri  foliolia  lineari-BubalatiB 
pedioellis  brenoribus;  calyoe  mtnntim  glanduloso  (cum  pedieellis), 
segmentb  IttlUh  sea  ovato-lanoeolatis  tubo  brevissimo  dupio  longioribus 
oorolln  mbro-purporen  tubo  subdimidio  breTioribus;  lobis  corolla) 
leviter  oboordatis.  —  California,  Lobb,  in  herb.  Hook.  Sierra  Ne- 
vada, on  Silver  Mountain,  alt  10,500,  near  the  snow.  Brewer.  Leaves 
about  an  inch  long,  resembling  those  of  Saxifraga  euneifoHa,  but  nar- 
rower and  thicker.  liobes  of  the  calyx  varying  from  lanceolate  to 
almost  ovate.   Corolla  about  half  an  inch  long. 

Plantaoo  birtblla,  HBK.,  van  Calipobkica  (P.  UfvUki^  var. 
CaHforniea^  Fisch.),  occurs  along  tlie  coast  at  Bfonterey  and  San  Fi*an- 
cisco,  and,  more  interior,  at  Los  Angelos  (Dr.  Peckham).  It  accords 
very  well  with  Fendler'^  PI.  Venez.  No.  768,  and  perhaps  was  in- 
irodiicpd  into  California. 

Piii.Lii'^EA  TLiiKUOSA  :  iiaua,  supeniL*  pniinoso-puberiilii ;  euule 
basi  tuberoBO-incmssato  .-«|uainis  strobilacei:*  imbrieantiburi  tecto  superne 
breviter  conferii!<sirae  ramoso  dcubitloro  ;  calyce  bibiacuolato  ])rutuude 
inajqualiter  .l-l'nlt)  (-inulms  2  anticis  fere  ad  ba^iiu  us([iie,  iateralibud  et 
posticis  ultra  luediuin  exten>iis).  segtnentisi  aj(iuiIon^is  laiireolatis  corolla 
lutescente  tubulo.sa  paullo  Ijrevioribu.s ;  anllieris  i^ialiri.-.  vel  ad  Miiuras 
parce  lanipt'ri'*.  —  On  a  high  and  dry  rid<;e  of  lluj  Gavilaii  Mountain^,  in 
sandy  soil,  Brewer.  A  8pan  or  less  in  heiglit ;  the  much-cixiwdcd  How 
ers  barely  half  an  inch  in  length.    Nearly  related  to 

PhklipjEa  riNETORDM  {Orobanche  pinetorum,  Geyer  in  Hook. 
Kew  Jour.  Bot.  3,  p.  297) :  caule  ramisqae  pubesceniibus  s  squamis 
inferioribus  angustioribu;? ;  calyce  viz  ad  medium  seqtialiter  o-fido, 
lobis  subulatis.  —  Char,  trum  fniciiferous  specimen  collected  in  the  val- 
ley of  the  Columbia  by  Dr.  Lyall,  comm.  Koyal  Gardens*  Kew. 
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Tbxlifma  KBtANTaBBA,  EDgelm.  HSS.  {Or^banehi  mukijhra 
Nntt  PL  Gamb.  p.  179,  ex  char.):  P,  iMdwkitmm  peraffinu;  floribos 
majoribus;  antberia  cnurioribua  nuuciaiA  knigeria;  calycis  sagmeotia 
▼ulgo  gracilioribus.— New  Uexko,  Fendler  (585),  Wright  (1449, 
anthen  leu  woolly),  J.  M.  Bigelow,  Party  (147,  ooll.  1867) ;  Paobitiga, 
Chihaabua,  Tbturber,  dted  in  Bot  Hex.  Boand.  Survey  as  P.  Ludo- 
vieimuL  Appiirentlj  a  quite  distinet  apeeies,  but  the  woolliiiett  ef  the 
anthers  must  not  be  too  implicitly  relied  on* 

«  ANTIRRHINUM,  Toun. 

On  a  survey  of  our  North  American  species,  which  in  California 
are  now  rather  numerous;,  ii  seems  inevitable  that  Antirr/iininn  should 
include  the  personate  species  of  Maurandia^  abo  Nuttail's  Gumbelia. 
I  propo<*e  tlic  lollowin^  arrangement;  — 

§  1.  Oroxtium,  Bentli.  —  I  have  seen  no  indigenous  species. 

A.  CYATUIFERUM,  Benth.,  by  the  description,  and  still  more  by  the 
ligure,  has  a  rather  prominent  palate  to  the  ringent  corolla. 

A.  CONFEBTIFLORUM,  Bentli.,  from  Couller\s  collection,  I  suspect  to 
be  Mohavea  viteida^  which  is  No.  616,  in  fruit  only,  in  Coulter's  Cali- 
fornian  collection. 

§  2.  S^RORHiKuac  Corolla  palato  prominente  extmso  lancem 
liaud  vel  vix  claudente.  Filamenta  apice  pi*  m.  dilatata.  Capsillft 
iniequalis.  Semina  Aniirrhina$tn»  Herbse  annua,  Calilbmicie,  pie- 
ramque  alternifoliae,  nunc  strictie,  nunc  diffustB  et  ramuks  filiformea 
siepe  prebensilea  proferentes.  Pedic^i  breves  vel  subnuUi.  Florea 
asBpissime  parvL 

A.  fflanduhntm  and  A,  Vtrya  are  tbe  species  in  wbich  tbe  paliUe  is 
most  appressed  to  the  upper  lip.  In  tbe  diffuse  species  tbe  corolla 
more  and  more  approaches  that  of  tbe  following  section.  Their  slender 
hrancblets,  mostly  produced  from  tbe  same  axil  with  a  flo«ver,  are 
evidently  sensitive  to  contact  in  tbe  same  manner  as  tlie  petioles  and 
peduncles  of  Maurandia,  In  specimens  of  X  vajfoiu  and  A.  Brewmi 
they  are  not  rarely  found  with  one  or  two  close  turns  arottnd  some 
slender  object,  and  tbe  coil  tbi<^ened  and  hardened  in  the  manner  of 
most  petiole-climbers.  Tbe  similar  twining  bianchee  of  the  erect  and 
spicate  A,  OouUerianum  have  been  noticed  by  Dr.  Parry  or  Prof. 
Thurber.  A  case  of  special  interest,  a  step  in  the  transition  from 
leafy  branch  to  tendril,  occurring  in  a  genus  ol  wliich  some  specii  do 
not  climb  at  all,  while  others  climb  by  tendriMike  petioles  and  pedun- 
cles. 
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•  AxilU flora ;  axillis  fere  a  basi  ad  apicem  caulium  simplicium  vel 
basi  Rinij*lii  iter  ramo«oniin  Il»»i  ift'ri8  .<ine  rainulo.  Folia  oblongo-Hne- 
nria,  obtu>a,  subf»f fiolata,  conformia,  flores  j)arvo9  brevissiine  pedicel- 
lal08  pleruraque  sii|>erantja.  Calyx  siibfpqualis,  scgineuti8  linearibus* 
Capsula  stylo  rtgido  subuUito  suptirata.    CauUs  erectus,  strictu^. 

Antirrhinum  corxutum,  Bonth.  PI,  Hartw. :  yiscoso-viilo^uin, 
subglandulosum ;  caule  subpedali  basi  ratnoso ;  coroUae  tubo  calyco 
labiisque  sob  longioribus,  sacco  prominente  scrotiformi ;  filamentis  omni- 
bosapice  oblique  obovato-dilatatis;  ittjlo  cap^^ula  parum  longiore;  semi- 
nibus  eclitnulato-favosi.s —  Known  as  yet  only  from  Hartwegfa  No> 
1888,  rrom  the  valley  of  the  Sacraraento. 

Amtirbhdicm  LSPTALBmi:  ▼isooao-TiUoram,  fere  egUmdslosum  s 
eaale  tetiquipedaH  aimplieiasimo  Tel  baai  paroe  ramoeos  ooroilse  at 
videtor  aibae  tubo  calyoam  m  aopemnte  labiis  (niperiori  alte  bifido) 
aiibfleqailongp^  lobu  fere  leqiialibos  obovatis  leviter  eroaoKvenalatis, 
saooo  angosto  Bcrotifonni ;  filamentis  kmgioribas  apice  oblique  obovato- 
dilatatis,  brevioribns  y\x  dilalatts;  stylo  cap«u)B  sabnquilongo  $  semin- 
ibuB  rDgeso-foveolatis.  —  Mariposa  Co.,  at  Clark's  Ranch,  Bolander. 
Flowers  shorter  and  more  crowded  than  in  A»  eomuinm!  the  tube 
only  2  or  2^  lines  long.    Leaves  at  most  an  inch  long. 

•  «  Spieaia ;  floribus  folia  floralia  diminuta  snpemntibus  densins 
spicalis.  Folia  angusta,  pleraque  sesssilia.  Caules  ereeti  ramosi,  in  sp. 
ultima  ramuli«  prehensilibus  inslructi. 

Antirrhinum  Viroa  :  glaberrimum ;  caule  simplicis^imo  stricto 
(ultrabipedali)  ;  foliis  caulini-s  angustissime  liiiearibuii  suberectia  (itnis 
ignotis),  tloralibii>  parvis  siibiUato-setaceis  calycem  adivquantibus ; 
racemo  spicifomii  vir^ato  di'iirilloro  (subpedali)  ;  tioribiis  seeuudis  nmx 
horizontalibu?! ;  corollae  tubo  labiis  calycis(juc  segmentis  vix  innequali- 
biH  ex  ovato-larict^olata  8uhulatt^«  dti|)lo  lun|j^ioi  ibus,  sacco  rnaintaaB- 
fbrnii,  palato  barbuUto,  lubis  brevissitnis  ;  tilaiii»  a:i^  viscos< -Im  -iulis, 
longioribu;!  pnesertim  ajiice  dilatato  aiilliera  laliurn n-.  —  C  ilitoniia, 
Nn.  lt>l,  in  collection  ot  tbe  lat«'  Tboma.s  Hrid-i*'-,  -li-tributed  by  tbe 
Smithsonian  Institution.  Lowest  leaves  of  the  i^pecifiu  ii  altout  1}  inches 
long,  bartjly  a  line  wide,  tapering  upwai*dd.  Corolla  seeiuiugly  white 
or  wbitub,  half  an  inch  long,  the  tube  cylmdricaL  The  frait  of  this 
▼eiy  peculiar  species  not  seen. 

Antirrhinum  glanddlosum,  Lindl. :  elatum,  undique  pilis  glan- 
duloMS  viscoslsdimomy  late  nunosum ;  foliis  lanceolatis,  floralibus  fiore 
paollo  brevioribus,  racemo  spiciibrmi  itaque  folioso;  corolla)  rosese  tube 
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lato  labfis  lequilongis  cnlycisque  s(>gin«Dti8  tnequalibus  lato-Ianeeolatis 
piiiillo  lungioribus ;  6lameiiti8  oonformibus  sureum  leTiter  dilatalis ;  stylo 
longo ;  flemifiibQit  fifiibrillato-fiiTOiiis.— Apparent! V  very  common  around 

Santa  Barbara,  Santa  Cruz,  Santa  Clara,  &c.  No  filifomi  branches 
act'umpati}  ing  the  flowers;  tlu-se  over  half  an  inch  in  length. 

Antirrhim  m  Coultf.kianum,  Betilh. :  caule  gracili  2  -  4-j>i'dali 
glaberriruo  ercciu  vt  l  o\>c  r.im nuMi  prf'hen«iliiim  sustento ;  foliis  {flabris 
Hnearibus  vel  inferioribus  obioti.:!-  uhiff iolMti-;,  floraltbus  luinutis; 
raceme  spiciformi  conferto  visooso-piioso  sivpiu^  l'I  uh] iilo>o  ;  corullae 
tubo  ealvfis  s^frmt  ini-;  paiiUo  lonjriori,  sacco  niaiiuu  i  fui mi  Tii;i[!no, 
iiilVriori  iiiaximo  tubo  dtiplo  lonjriori,  Mjpcriori  jiarvo  patentissimo 
bifido;  filamentis  sursuni  dilatatis;  stylo  persistente  capsula  dimidio 
breviore ;  seminibus  foveolatis.  —  Found  only  in  tin'  southern  part  oi 
California.  ''Stem  supporting  itaeif  on  other  plants  by  its  twining 
slender  branches."  Some  of  these  appear  in  the  raoeme,  from  the 
same  axild  with  the  lower  floweni»  are  tendril-like,  flexuons  or  spirally 
incurved;  the  minute  leaves  at  their  apex  also  recurred,  ^Mining 
hooks. 

•  «  ♦  AstiOi'twindota  ;  floribus  aecus  ramos  diflfuaos  sparsis,  axillis 
floriferift  sub  flore  sspius  ramulo  tiliformi  nunc  tortili  prehensili  in- 
strnctis.  Folia  petiolata,  flore  plerumque  longiora.  Calyx  insqnalis, 
aepato  postico  miyore. 

PednneuU  calyce  longiores :  filamenta  sursum  aensim  dilatata. 
Antirrbinuh  KoTTALLiAiroif,  Benth.:  viscoso-pubesoens;  foliis 
ovatis  imisve  subcordatis,  floralibus  sapertoribus  flore  brevioribas; 
calyeis  segmentis  snbovatis,  postioa  fere  enervi  ceteris  modice  mi\)ori< 
bus  tubo  corollB  violaoeaB  pauUo  brevioribus ;  labiis  tubo  longtoribost 
superiore  snberecto  emargioato-bilobo  palatum  adsquante;  aeminibus 
longitudinaliter  undulato-costati«.  {Saimearpttt  GMfimicug,  NutL, 
in  herb.)  —  Collected  apparently  only  near  San  Diego  and  Los  An- 
gr'le^,  by  Coulter,  Nuttall,  Wallace,  and  Dr.  Cooper.  —  Flower  4  or  5 
lines  long. 

4-  reduaculi  calyce  breviore-^ :  filnmenta  apice  oblique  spathU" 
lato-dilatato.    Calyx  pilis  longii^  laxis  bifi^ulus. 

AN  i  iKRHiNrM  Brewkki:  tenuiter  vi-icoso-piibi  sccns ;  rainis  gfa- 
ciliimis  ditoite  tloriieri*  ;  t'tjlii.s  ovato-  m-u  ubloiigo-lanc<»olatis  obtu.-«iiiscu- 
li-*,  superioribus  retu8i^,  Minimis  Hure  brevioribus;  ealycis  segmentis 
linearibus  sen  lineari-lanceolatis,  po-tiro  parum  latiori  tubo  oorollje 
paullo  breviori  subuoinervi;  corollae  paUide  violacea,  labio  superiori 
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parvo  fere  bipartito,  lobis  oblongis  divergeDtibiu( ;  seroinibus  inordinnte 
tubereulati^.  —  Upper  Valley  of  tlie  Sacramento,  south  of  Mount 
Shwta,  Brewer.  Lake  County,  Torrey.  Mount  Bullion,  Mariposa 
Cuutity,  Bolander. 

Var.  OYALiFaLiaif :  foliis  oi^alibus  retusis,  superioribuB  emargtnatis, 
ramealibus  parvLs  orbicolatig;  calyoe  breviore,  aegmentis  oblongis. 
With  Prof.  BreweKa  apecimens  from  the  Upper  SacrameDto.  —  Laiger 
leaves  about  an  ioch  lon^  indoding  the  petiole.  Flower  5  or  nearly 
6  hues  long ;  lower  lip,  with  ila  very  prominent  palate  and  o?al  lobes, 
Tery  much  hirger  than  the  upper. 

ANTiBKBiMtni  VA0AM8 :  piHs  patentissimis  ri^dulia  interdum  glan- 
dulosia  hirautum,  none  glabratum ;  foliia  lanceolatia  oblongisve,  rame- 
alibua  nunc  linearibas  nunc  orbiculatia ;  calycis  segpientia  valde  inie- 
qualibus,  postieo  angusto-  seu  lato-oblong^  obtusisBimo  8-*5-nervi 
Gorollfe  tubo  nquilongo,  cteteris  linearibus;  oorollse  purpureas?  saooo 
amplo,  labio  superior!  bilobo  palatum  adiequante ;  seroinibus  inordinate 
tuberculati^. —  Near  San  Francisco,  valley  of  the  Uj)per  Sacramento, 
and  other  parts  of  California,  collected  by  Fremont,  IJrcvver,  Bolander, 
Torrey,  Heerniann,  *fcc.  Also  a  very  glandular-hirsute  form  by  the 
late  Mr.  Brid«jes.  Floweisi  from  6  to  8  lines  lung,  souieliuics  nuich 
gcHttered,  often  rat lier  crowded  and  racemose  or  spicate  at  the  upper 

part  of  the  branches. 

Vnv.  lioi.ANDKui;  floribus  in  axillis  vulde  remotis;  foliis  siiperioribus 
orbicutatis  vel  subcordatis  ;  calycis  raaxime  inoequalis  segniento  portico 
late  ovali.  —  In  the  Redwoods,  3Iarin  County,  Bolander.  This  vari- 
able species,  and  especially  the  variety  here  indii-ated,  well  >ho\vs  tf)e 
cirrliose  character  of  the  slender  braochlets,  which  frequently  hook  or 
coil  >^  itii  one  or  two  turns  around  some  slender  object,  the  coil  ihicli<;ning 
and  hai'dening  as  in  analogous  cases. 

$  2.  MAasANDBLLA.  {MmranduB  sp.  peraonats.)  Corolla  palato 
prominenle  fihuoem  vix  ac  ne  vix  claudente.  Filamenia  sursum  vix 
ampliata.  Gapsula  fere  nqualis.  Semina  fere  .^a/tirrAtnaift^*.— Herbss 
pedunculis  petiolisve  flexuosis  vel  cirrhiformibus  stepias  scandentes, 
foliis  plerisque  alternis. 

*  Herbs  annus,  pedunculis  elongatis  tantam  scandentes  vel  erectse, 
basi  pilosn,  csBteram  glabne }  foliis  int^ria,  pettolis  brevibus  rectis  vel 
subnullis. 

A.  aTRicrCM  (Maitnmdia  tirieta.  Hook,  db  Arn.,  Benth.) :  caule 
ereeto  1  -  2-pedali ;  foliis  lanceolatia,  floralibna  linearibus ;  pedunculis 


Digitized  by  Google 


876  PBOCEBDZNOS  OF  THB  AUSBIOAS  AOADBKT 


fililbnnibiw  flexaoda  diattte  nifietiioflis ;  oorolU  Tiolaeaa  semipoUieari, 
palato  piloso;  capsala  ovoideo-globosa  enistaoea  ttyb  longo  rjgido 
superata  caljcis  aegmentis  lato-lanoeolatiB  pauUo  loDgiora ;  Mmambns 
nigoeoHsiuricatis. — Near  Santa  Barbara,  Donglas ;  «  my  slender  and 
strict,  small-leaved  form.  Very  dry  hillside,  Santa  Inea  Moantaias, 
Santa  Barbara,  March,  1861,  Brewer;  more  robost  and  leafjr :  tearea 
1|  to  2^  inches  long,  many  of  the  lower  fully  half  an  indi  wide,  con- 
tracted at  base  into  a  distinct  petiole  of  half  an  indi  in  length :  branches 
developing  in  many  of  the  axils.  The  tortuous  peduncles,  about  2 
inches  long,  evidently  become  prehensile  upon  o<:casion. 

Antiuuiiinum  FiLii'F.s,  Giav  (in  Ivas  Colorado  Lxpeti.  Hot.  j>.  19): 
tenelliim,  diSusuui ;  foliis  lanceolutis  iniisve  obovatis  repaiidis  in  jxMi- 
olum  atu-miulis  ;  pcdunculis  capillaribus  privluiigis  cirrhoso-toi  tilihus  ; 
ilorilms  |>ai  vis  iilbi-s  ;  capsula  glolmsa. —  Dfsert  arrojos  the 
Coioradu,  Dr.  New])CTry.  Specimen  imperfect.  Allied  to  t be  next : 
but  the  flowers  sec^iu  to  l)e  very  small,  and  are  said  fo  he  white. 

Antirrhinum  (JoorKKi:  gracile,  ramosisi^imurn,  soandens;  foliis 
linearibus  seu  lineari-lanceolatis  in  petiolum  breve  attenuatis  ;  pedun- 
culi^  capillaribus  cirrhord:$,  superioribus  secus  ramos  filiformes  nodos 
racemo^iis ;  corolla  tiava  scraipoUicari,  palato  ample  piloso  (ancem  8ub> 
daudenle;  capsula  globoso;  seminibus  ventre  ruguloso-muriculatia 
dorso  co>tis  3-4  crassis  suberosis  instruetis.**  Gravelly  ravino  near 
Fort  Mohave,  Feb.  27,  1861,  Dr.  J.  G.  Cooper.  » Twining  d-4  feet 
high**'    Peduncles  2  or  3  inches  long,  coiling  freely. 

*  Herfofls  petiolis  pedunculisque  prehensilibus  seaodentesi  foliis 
cordato-hastatis  angulatis ;  radioe  perennL 

Antirrbinum  MA0RAKBIOIDBS  =ss  Moumdia  antirrhimjtora^ 
Willd.  —  Texas,  Arizona,  Mexico. 

f  3.  Gambklia.  (GambeUof*  Kutt.  PL  Gamb.,  in  Jour.  Acad. 
Philad.  ser.  2. 1,  p.  U9.)  Corolla  tnbalosa  basi  leviter  gibbosa,  palato 
prominulo  faucem  non  clandente,  hibiis  brevibus,  postico  ereeto  bifldoik 
antico  lobis  3  patentibos.  Filamenta  sursum  vix  arapliata.  Cbpsula 
sequalis.  —  Frutices  vel  soflrotices  Austro>Galifornici,  erecti,  foliis  op- 
positis  vel  ternato-verticillatis  passim  sobaltemis  integerrimis,  summis 
diminotis.    Peduncoli  axillares,  longiuscoli. 

Antirrhinum  spkciosum  =  Gamhelia  speciosn^  N  utt.  1.  c.  Cata- 
linu  Island,  Dr.  Gambell.  Leaves  oval  or  oblong,  an  inch  or  less  in 
length,  and  witli  a  jshort  petiole,  not  unlike  those  of  A.  laiij'ulium. 
Corolla  ahnosi  an  inch  long,  said  to  be  "  scarlet,"  apparently  rather 
pink-red,  the  uanow  tube  thrice  the  length  of  the  lips. 
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AyriRHiiiNUM  JUNCEUM  —  Mauraudia  junced,  Bcnth.  Bot.  Voy. 
Sulpli.  p.  41-  From  San  Diego  to  the  Bay  of  Magdaluna,  Hinds. — 
I  have  noi  t-cc.n  tliis ;  but  it  seems  to  be  ii  congener  of  the  last,  but 
with  smaller  llowf^rs  and  leaves,  the  upjx  laiost  reduced  to  miuute 
scales.    The  seeds  as  described  are  tiiose  of  AntirrAuiostrum. 

MAURANDIA,  Ort 

This  gfnus,  relieved  of  the  section  Aniirrhiniflora  Bentb.,  and  con- 
nected througli  the  winnr-srcdcd  J/.  Wislizeni  with  LophospermuiHf 
now  secures  more  dftiuile  cliaracters. 

§  1.  EuMAUUANDiA.  {Mnurau'lifB  Galvesia:Jior<j',  Iv  ;!tli.)  Srniina 
tnherculata,  aptenu  Calyx  fructifer  alylusque  fere  iuimututi,  segmeu- 
tts  anjrustis. 

M.  Barclayana,  LindL  —  Calyx  iusigniter  glanduloso-pilosas,  aeg- 
mentis  longe  attenuatis. 

M.  SKMPEBFLORENS,  Ort.  —  Calyx  glaberrimus,  brevior. 

§  2.  Ei'ixiPHiUM,  Eng^lm.  Semioa  ala  integerrima  cincU. 
Calyx  fructifer  nuctus,  coriaceus,  basi  5-angulatus,  segmeotU  triangu- 
lari-kioceolatis  valde  reticulatis.  Capsula  stylo  toto  ioduiato  snbulato 
supenita,  loculis  rima  ex  apice  dehiscentibus. 

If.  WiSLiEBNiy  Engelm.,  Gray  in  Bot.  Hex.  Bound,  p.  111. 

I  8.  LoPHOSPBBMUMv  {Lophospermum^  Don.)  Semina  ala  lacera 
sen  irregulari  dncta.  Calyeb  aegmenta  fidiaeea,  fructifera  Btyla- 
aqae  immtrtata. 

M.  ERunRSGENS=:  Lophospermum  enAeteens,  Zuoc. 

M.  SCANDEN8  (dcc  Pcrs.)  =  L.  scojidenSi  Don.  An  prujcedentis  van 

HOHAVEA,  Gray. 

Calyx  .'j-partitus,  se2;mentis  lanceolatis  fere  tequalibus.  Corolla 
perfioiiata ;  labiis  amplis.simis  obovato-flabelliforroibus  cainj>aiiulato- 
suherectis  vel  jiatcntibus  tubo  basi  hinc  gibbo  niult<»  lonn;ioribus,  iiif'e- 
riore  breviter  trilf»bo.  sDixTifH  O  bilobo,  lobis  eroso-subdeiitatis  sa  piua 
acutatis,  palato  proiiiiin  ntr  (tjnoad  labium  parvo)  modio  barbato.  Sta- 
mina 2  antica  fertilia,  anthcris  conflueiiti-utiilocularibus ;  fdameuta  2  pos- 
tita  abortivn.  Sti<;ma  dcpresso-capitatum.  Ovarium,  stylus,  capsula 
(subsequalis)  Antirrhinty  semina  hinc  cyathifera  §  Orontii.  —  Herba 
annua,  erecta)  simplex  vel  laxe  ramoesa,  viscido-pubescens ;  foliis  lanceo- 
latis  in  petiolum  attenuatis,  superioribus  altemis ;  floribus  axillaribua 
pauciB  subraoemoais ;  eofolla  atnpla  luteola  intus  purpureo^unetata. 

VOL.  VII.  48 
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M.  TI8CIDA,  Graj  in  Bot.  Whippl.  (Pacif.  B.  R.  ExpecL  4)  p.  66, 
in  Ives,  Colorado  Ezped.  Bot.  p.  19.  —  Tn  addition  fo  the  imperfect 

specimens  gathered  by  Coulter,  Bicrelow,  Newberry,  &c.,  we  now  have 
it  with  holh  fine  Howors  and  nintiin'  fruit,  colk'ctt'd  by  Dr.  J.  G. 
Coopi^r,  February  18,  1861,  in  a  "Tsn-elly  ravine  at  Fort  Mohavo. 
The  specinu  iis  mo.«tly  do  not  exceed  a  span  in  height;  but  it  is  noted 
that  the  phiiit  attains  tlie  height  of  two  feet-  The  flawer  is  fully  an 
inch  and  a  half  in  length.  As  already  staled,  1  sii-pect  Aiitirr/nitum 
conft  rtiflorum,  Benth.,  may  be  founded  upon  ati  imperfect  tjpecimen  of 
Ibis  leniarkable  plant;  yet  the  flowers  are  not  subdes^ile,  nor  the 
calyx-segments  shorter  than  the  tube  of  the  corolla. 

ToNF.LLA  COLLTNSIOIDE3,  Nutt.,  taken  up  by  B^nth.  in  DC.  Prodr. 
10,  p.  593,  as  ColUnsia  tenella^ — having  solitary  ovules,  corolla  scarcely 
gibbous  at  the  base  and  with  an  open  limb,  with  the  sinuses  between 
the  two  lateral  and  the  lower  (explanate)  segment  rather  deeper  than 
on  the  posterior  side,  —  may  fairly  claim  tlie  generic  rank.  Bohinder 
collected  it  in  ^^lendocino  County. 

COLLINSIA  ToRBBTi :  caolc  tenello  mmosissimo  supeme  cam  pedi- 
eellla  calyceque  glandulosia;  foliis  glabris  linearibus  fiubdenticulatia 
basi  attenuatis,  floralibos  superioribus  minimis  vel  obsoletis ;  pedicellis 
quasi  Terticillato-racemosis  calyce  duplo  longioribus ;  calyds  segmentis 
lanoeolato-oblongis  obtuais  oorolle  labiis  imequilongis  plus  dimidio 
brevioribus.  — >  Mariposa,  Big-tree  Grove,  and  near  Donner  Lake*  Dr. 
Torrey.  At  Clark*s  Ranch,  Bolander.  A  span  high,  the  caoline 
leaves  1^  inches  long.  Verticillastri  4  -  6-ilowered,  mostly  in  a  naked 
raceme.  Corolla  blue,  about  as  laiige  as  in  O,  parvi^ora,  but  the 
calyx  very  moch  shorter,  only  about  one  third  the  length  of  the  lower 
lip,  which  moderately  exceeds  the  upper.  I  name  It  for  the  earlier 
discoverer,  that  it  may  be  one  of  the  permanent  memorials  of  our  oldest 
active  botanist's  visit  to  California,  and  to  the  **  Mammoth  Grove,"  in 
the  shade  of  which  this  delicate  little  plant  grows. 

CoLLiNSiA  CORYMBOSA,  Hortul.  (I  kuow  not  the  origin  of  the  name, 
which  is  less  appropriate  tlian  capitata  would  be),  a  depressed  species, 
with  rounded  h-ave^,  almost  capitate  inflorescence,  broad  calyx-lobes, 
and  extremely  short  upper  lip  of  corolla,  was  collected  by  iioiaader  oa 
the  coast  at  Fori  Brag^i;,  Humboldt  Co. 

CoLLiNsiA  sOLiTAitiA,  Kellogg,  in  Proceed.  Acad.  Calif.  2,  p.  10. 
Depauperate  <iieeirneiis  collceied  by  Prof.  Brewer,  in  April,  in  Marin 
Co.,  remarkable  ibr  their  ovate  caljfx-hbeSt  equalling  the  broad  tul>e  of 
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the  corolla,  evulently  arc  ol'  this  sjMicies.  Dr.  Brewer  notes  that  tlic 
tube  of  the  calyx  is  rose-colored,  while  the  lobes  are  green.  According 
to  Dr.  Kello-i;:,  not  only  the  calyx-tube,  but  also  the  peduncles,  are 
bright  purple.  Accordin<>^  to  Dr.  Brewer,  the  coroUa  ia  dotted  with 
brown  spots,  the  u[t\ter  lip  light  yellowish. 

pB2f TttTBMOM  Palmeri  (inter  p.  Jametii  et  Cbtaun) :  aesiiuipeda- 
lis;  foliis  laneeolato-ligulatls  argute  denticulatis  caoleque  glaueescenti- 
btts,  saperioribus  aemiamplexicaulibue,  inferioribos  spathnlatas  in 
petiolum  attenuatis;  panicula  nuda  raoemiformi  vtrgata  lartflora- 
glandnloso-poberula ;  bracteis  minimis;  peduncnlis  2-8-flom;  pedi^ 
eellis  graeilibus ;  sepalis  ovatis  glabriusculis ;  corolla  pollicari  pallide 
purpurea  supra  calyccm  lattsstme  campanulato-ampliata,  ore  hiante, 
labio  inferiore  intus  hirsuto ;  tilaraento  stcrili  leviter  ex.serto  apice 
incurvo  insigniter  flavo-barbato.  —  Arizona,  in  Skull  Valley,  and  on 
Rio  Verde,  near  Fort  Whipple,  Drs.  Elliott  Cones  and  Edward 
Palmer.  A  well-marked  species,  with  sterile  lilament  bearded  in  the 
manner  of  P.  eristutus,  and  corolla  even  more  dilated  in  proportion 
than  that  of  P.  Cobeea. 

P£9TSZ£iiOM  Bridgksii  {SaccatUhera)  :  prseter  inflorescentiam 
glaber;  cattle  erecto  1-2-pedaU;  foliis  integerrimis  spathulato-lan- 
ceolatis  linearibusciue,  canlinis  sessilibos;  panicula  virgata  racemosa, 
pedunculis  2-5-floris;  sepalis  ovalo-pblongis  aeuminatis  com  pedioellis 
lequflongis  visooso-pabentibus ;  corolla  coocinea  (pollicari)  cylindraoeo- 
iubulosa  sarsum  leviter  ampliata,  fauee  noda,  labio  auperiore  eredo 
apice  bilobo,  inferiore  tripartito,  bbis  reconris  oblongis  tubo  2-8-plo 
breyioribus;  filamento  sterili  nudo  apice  complanato;  antberis  quasi 
eagittatis  apice  solum  debiscentibos  (rima  hirtello-denticulata),  loculis 
deorsum  maxime  productis  diu  parallelts.  —  No.  218  in  Califomian 
collection  of  the  late  Thomas  Bridges.  Yosemite  Valley,  very  scarce, 
Bolander.  A  hand-^ome  and  very  interesting  new  species,  having  the 
anihers  most  distinctly  of  the  section  Saccanthera^  but  the  habit  and 
corolla  of  the  seetiou  Elmigero.  In  cultivation  it  would  rival  P» 
barbaius  and  its  allies.* 


*  To  the  Qieknw  there  is  spparandy  to  Iw  added  a  new  genus,  mmtHj, 

BERENDTIA,  nov.  gen.  t'hdonearum  post  Ltucocarpum. 

Calyx  tnbaloso-campanulatus,  subangulatus,  fere  wqualitor  5-denUitus.  Corolla 
infundibulifonnis,  bilabiata,  labiis  patcniibus  subaequalibus,  KTiperiore  bilnho,  in- 
feriore triiobo,  lobis  breYibos  rotundatifl.   StaminA  4»  didyoama,  absque  radimeato 
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MiMULDB  uoKTioiDBS :  pttsiUns  (flemi~tripollicam),glaber;  radioa 
annuft ;  follis  linearibuft  sen  litieari-spiithalatis  baiu  attennaUi  scasilibus 
integerrimiU  subtrinervibus  peduncalos  Mepissuae  ad»quantibas  vel 
exoedentibucs  imis  Dunc  oblongis;  calyds  oblongi  dentibua  braTlbos 
fequalibos,  ore  recto ;  corolla  aurea  nunc  fouce  purpureo-guttata  caljce 
2-S-plo  longiore  (tin.  6-9  longa,  Umbo  amplo), none  pallidiora  parra 
'  caljrce  paullo  longiore.—-  High  aierras  of  Fresno  CSo^  Prof.  Brewer, 
l^ear  Carson  City,  Nevada,  Dr.  C.  L.  Andersoo.  Near  Empire  Citj^ 
•Nevada,  Dr.  Torrey.  Mono  Pass,  Bolander.  The  latter  of  the  small- 
flowered  variety,  which  apparently  was  also  collected  in  the  llockjf 
Mountains  of  Colorado  by  I^r.  Parry. 

MiMULi  .s  ixco\:5ricL  L3  ((n  t)  Hi  liot.  Whippl.,  cLar.  reform.)  : 
glaber,  erectu.s  2  -  6-poUiearis  e  radice  annua;  foliis  ovalis  fere  inte- 
gerrimis  3  -  5-nervatis  se>-iiil>us  peduoculos  sa  jiiiis  adiiMiiiantibus ; 
calyce  pri.<matico,  fruclifero  oblongo  pedunculo  a-iiuilongo,  ore  recte 
truDcato.  dei)til)us  ?en  dfnticulis  brevlMsiuiis  a'qualibus  ;  corolla  rosea 
vel  purpurea  {6  -5  liti.  longa)  calyce  sescjui  vel  bis  longiore.  —  Larger 
specimens  tbaii  tliose  of  J)r.  Bigelow,  collected  near  Monte.  Diablo  by 
Prof.  Jirewer,  in  Flacer  Co.,  by  Mr.  liattan,  along  with  a  »t\i\  larger 
form,  No.  199  of  Bridgeji*  collection  recently  distributed  by  the  Smith- 
sonian Institution,  enable  me  to  give  a  better  character  to  the  species. 

qninti  •  filameDta  filifinrmia  exaerta :  andienB  biloculam  mntiev.  8^Iiu  fliifoitnis 
flamrtna :  stigma  biluncUatum.  CSpmla  locolidds,  valvis  integrb  medio  septiferis 
plai  entas  aufercntibus.    Seniina  numcrosissiina,  porva :  testa  nudeo  coDformis. 

Suflrutices  Mi'xinini,  ?cabrido  vfl  planduloso  puhcntcs  ;  foHis  oppositis  subses* 
silibaa  rugoso-venosis  ;  iK.'<iunculis  axillarihus  hrovilnis  aiit  unifioris  pleruirique 
bibracteatis  aut  intiuri^ ;  eorulia  aiapla  |mrpurca  vei  rubra.  ( Char,  carpolo^jicu  e 
B.  CnullerL) 

BaaawDTiA  GmBsaaBCHTXi :  Ibliis  obovato-obloDgis  bssi  caneata  integenrima 
nltva  medium  creiMto-dentatls  i  pednnenlis  ssidsKime  nnifloris ;  oalTcis  denttbos  aub- 
vlatis  tube  2  -  3-pIo  breviorihus  ;  corollis  tabo  (poUicari)  limbo  suo  calyesqoe  triplo 

longioribus ;  sli^matis  lol)i-«  linoiiri-oblonjjis ;  anthcnc  loculis  divergcntibufi. — 
Chiapas,  Ghiesbrecht,  Dr.  11.  liiTiiidt  (un  iiidcf'atiguldo  oxplurcr  of  the  archajology 
and  natural  )ii>tory  of  Mexico,  tu  wlium  the  gvnua  ii>  dedicated).  Flower,  iacludiug 
the  ex!iertc«l  gviiitulia,  1^  to  iieuriy  2  inches  loDg. 

BaaaiTDTXA  CouLTsat :  fbliis  obloogis  sea  oboratis  ftra  lnt«gcmmis  bssi  minna 
angasmtia ;  peduneaiu  siepiua  3  -5-flofui ;  caiycia  dendboa  latiorUraa  tabo  diraidio 
brevioribna ;  corolla  cnbo  e  caljce  viz  exMrto,  limbo  ample ;  aadwria  aubaaggita- 
tis;  atigmatls  lobi^  ovniihus.  —  Mexico,  No.  1334,  13.15,  coll.  OoulMr,  ex  barb. 
Trin.  Coll,  l)ul)!.  —  Liitib  of  the  rorolla  half  an  im  h  in  width. 

Bkrexpti  a  kl  gosa  =  f  HpldCMs  ruijosm,  Benth.  in  DC.  Prodr.  10,  p.  368«  ia  a 
coagcncr  ot  tbc  above,  tide  Beuth.  in  Utt. 
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H1MVLIZ8  BoLANDEBi :  tenuiter  ▼isooso-piibeaceos ;  eaule  e  laAiee 
annua  ^radli  simpUdsftimo  (aemi-vel  rabpedali)  ttricto  a  basi  fere 
florifero;  foliia  oblongo-  Mu  oTato-Umoeolatas  aeMilibusfere  integerrinus 
parvis  (lin.  7  <-  9  longis)  ;  fioribus  subsessilibos ;  calycis  ovaU  plicati 
dentibas  innqualibofl,  poetico  dimidio  loagiore  ooroQa  (at  videtar  rosea 
Umbo  brevi)  paullo  breviore  ;  capsula  subulato-fusiformi.  —  Dry  hill- 
sides, at  Clark's  Ranch,  Mariposa  Co.,  IJolaiidtr.  Corolla  about  9  lines 
long,  with  includt'd  lube,  fuiinel-rorm  1  hi  oat,  and  apparently  very  short 
BscLMidinj!  lobes.  Calyx-teeth 'almost  as  in  M.  brevtpes,  but  raiber 
broader.  Nearly  allied  lo  that  species,  but  apparently  distinct.  It 
begiitia  to  flower,  like  an  £Iunanus,  Irurn  the  axils  of  the  lower  leaves. 

EuNAXim  Coui.TKUi,  Benth.,  Gray  in  BoU  Wluppl.  \).  01  (120),  var. 
ANGT'STATHH  :  tui)o  corolhe  se.s(iui  -  bipoUicaris  ealycem  sexie>  ad  ooties, 
folia  lineana  triplo  (piuduplove  excedente. Placer  and  Plumas  Coun- 
ties, Kattan,  Bolander. 

EuKAKL  .s  iiicoLOU :  visculo-puberulus ;  foliis  oblongo-lanceolatis, 
imb  spathulatis ;  caiycis  deotibus  e  basi  lata  angustato-laaceolatis  fere 
aequalibus  tubo  oblongo-campanalato  dimidio  brevioribus;  corollas  auren 
fnuce  latoinfundibulifonni  atropuq>uren,  lobis  aequilongis,  tubo  calyce 
aubduplo  loDgiore  ;  stigmate  lato-infuDdibuliforrni  integerrimo.'— In  the 
Bierras  between  King's  and  Kawiah  Rivers,  Prof.  Brewer.  Plant  about 
an  inch  high*   Corolla  from  half  to  two  thirds  of  an  inch  Imig* 

CORDYLANTUUS,  Nut^  Bentk    {AdenoUegia,  Benth.  oUm.) 

Calyx  1  -  2'ph7lln8,  spatbaceos,  pbyllis  antids  et  postids  nervatis 
integerrimis  vel  postico  emarginato  raro  apice  bifida  Corolla  tubulosa, 
sursum  leviter  ampliata :  labia  breviay  fere  semper  tequiloogay  inferius 
latum  obtusissime  d-crenulatnm :  galea  recta,  apioe  breviter  quasi  un- 
dnata.  Stamina  Orthoearjn,  Anthene  loculi  aut  piloso-dliati  aut  basi 
apiceque  barbulali*  Stylus  apice  stepios  undnato^flexus.  sub  stigomte 
integerrimo  terminali  incrassatus.  Ovula  plura,  adscendentia,  fere  or- 
thotropa,  apice  rosteUata  sen  apicnlala,  rostello  mox  inflezo»  vel  campy- 
lotropo-reniformia.  Capsula  compressa,  loculicida.  Semina  pauduscula 
vel  plura,  nucleo  ratione  testie  parva,  angusta,  subrecta,  apiculata :  radi- 
cula  supera. —  Herbte  annute,  ramosa?,  anguslilolix,  liuribus  ajiice  rarao- 
rum  capitatim  spicatim  aut  paniculatim  congestis  flavidis  vel  sordido- 
purpuraseentibus. 

§  1.  Adenostegia.  Anthela  composita.  Flores  sa'pe  breviter 
pedicellatiy  2  -  4-bracleolati,  calyce  dipbyllo  instruct!,  pbyllo  vel  sepalo 
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antico  cstivaibno  exteriore.  Folia  floralia  et  bnctMB  apiee  {G, 
hxifloro  ezeepto)  sa^ininie  trancaUB  retnm  vel  sabtridentate  caUo 
glaoduleforiDi  pL  m.  manifesto  instrucUe. 

*  Caljx  pbjUo-antico  aob-S-nervt,  postioo  sobaearioio  binenri  bi6do. 
Stamina  2 :  filamenta  fera  glabra :  antbene  bilocalares.  Folia  flonUia 
iriiida  rel  subpinnatifida. 

CoBDTLANTHUS  OAPiTATUSy  Nott  Appears  to  have  been  foond 
only  bj  NottaU.  I  possess  a  short  flowering  branch,  on  which  I  can 
eonfimi  the  characters  assigned  by  Bentham,  and  add  that  the  posterior 
division  of  the  calyx  is  only  2-nerved  (the  nerves  distant  and  running 
to  lUe  apex  ol  ilie  lobt's),  as  in  no  other  known  species.  AppareoU/ 
the  inflorescence  is  hardly  as  tniioh  c^ipuau;  as  in  the  next. 

•  ♦  Calyx  phyllis  5-  6-n(Tvibus,  postico  ctiam  int<  fi«'rriino  vel  ernar- 
ginato.  Stamina  4:  filamenta  pL  in.  villu.Na:  antherae  onmes  bilocu- 
lares.    Folia  angu-to-Iinearia  sen  filifonnia, 

Superiora  et  lloralia  3  -  5'fida,  cum  ramis  miDUtim  scabrO'Vcl 
subglanduloso-puliernla. 

CouDTLANTHus  FiLiFoi.ius,  Nutt.,  Bcnth.  {Adejiostegia  rigidOf 
BcQib.  olim.)  Folia  caulina  ioferiora  integerrima;  ioralia  paroa 
hispida  pnesertim  ad  margines,  basi  subcuneata,  segmenti.s  apice  pL  m* 
dilatatis.  Flores  capitato-conferti.  Caiycis  pbyila  oblonga  obtusa. — 
I  have  no  NuttalUan  spedmen  of  tlus,  but  one  from  Douglas  and  firom 
other  collections.  I  possess  a  mere  fragment  of  01  ramotu$,  Nntt, 
which  I.  suppose  to  be  a  slender  and  somewhat  caneeoent  form  of 
the  present  species. 

CoBDTLANTHVS  Wriortii»  Gtrj  in  Bot.  Hex.  Bound,  p.  120, 
Folia  omnia  qo»  ezstant  3-5-partita,  filifonnia;  flonlia  oonfonaia, 
nee  hispida.  Flores  paaci  ad  apice  ruoorum,  pollicarea:  caljds  phjlla 
lanceolata.  —  Dr.  Fany  baa  reeentlj  collected  this  m  New  Mexico; 
the  flowers  evidently  purple  or  purplish. 

•1-4-  Folia  fere  semper  etiam  floralia  integerrima.  Flores  subpani- 
oalati. 

CORt>TLAKTHU8  FIL08U8 :  ektus  (8  -  i^pcdali^),  pilis  mollibus  pa- 
tentibus  ut  videtur  subyiscidis  otnereas;  (blits  linearibu^,  superiorihu.'i 
plerumque  apice  truncato-emarginatis  vel  dilatato-trilobnlalis  ;  floribus 
confertis  demmn  fiircato-panieulatiN  ;  calyeis  phylli^  lani-eolato-oblongis. 

—  Dry  soil,  in  ar  San  rio-o,  Brewer.  0.ik!.ui<l  lulls,  Holandrr  :  Upper 
Sacramento,  Dr.  Newberry.  —  Var.  I'Sof- anderi  :  intenie  viscoso- 
glaudulosus,  parce  seu  vix  pilosus ;  flonbub  laxius  paoiculatU ;  Ibliis 
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raro  truncato-emargtnatis,  floralibus  calycibusque  longe  laxeqne 
villo>is.  —  Coll.  Bolander,  probubly  not  far  from  San  Francisco.— 
Flowei-s  about  the  ^izu  of  iho^c  of  0.  fi/ifofius.  Seeds  ortliotropous, 
ovate-oblong,  witli  a  hooked  poiut  or  beak,  the  tesUi  apparently 
iSeshy  atid  smooth. 

CoRDYi.ANTHUS  TENUIS:  cffuse  paniculatus,  bijicdalis,  subtilis-iiiH! 
pubei  uhis,  fereglabtrr  ;  lamulis  filiforraibus  ;  fnliis  ftngU:«to- seu  fililuniii- 
linearibua,  iloralibus  apice  eailo.><o  raro  bidt iui<>ii!nti-  vcl  emarginntis  ; 
fioribus  mox  sparsis  ;  calycis  phyliis  oblonjio-lanccoiatis. —  Dry  sandy 
soil  near  Lake  Tahoe,  Nevada,  Brewer,  Dr.  C.  L.  Anderson.  Near 
Oatrander's,  above  Yosemite  Valley,  Bolander.  —  Flowers  6  to  8  lines 
long,  purplish  and  yellowish,  scattered  on  the  developed  iililbrm 
branches.  Seeds  (immature)  resembling  those  of  the  foregoing  species, 
semi-ovate  with  a  recurved  beak,  smooth. 

•  •  *  Calyx  phyllis  utiisque  6-nervibus,  postico  apice  emarginato- 
bifido.  Corolla  profundius  bilabiata,  labio  inferior!  galea  dimidio  bre- 
viore.  Stamina  4:  anthem  omnes  unilocubresi  loculo  inferiori  ant 
abortive  ant  preesertam  in  stam.  breviorum  plane  nullo:  filamenta 
TiUosuhu   Folia  brevia,  linearia,  conformia»  fere  semper  integerrima. 

CoRDTLAMTHUB  LAXIFLOBUS,  Gntj,  in  Bot.  Jlez.  Boand.  1.  c  — 
The  flowers  are  said  to  be   bright  yelbw  " 

I  2.  Hbuistsoia.  Floras  ebracteolati,  in  spicam  simplicem  quan- 
doque  ramoeam  oongesti,  siogult  in  axilla  bractea  amplexantis  sessiles, 
calyce  roonophyllo  (apioe  bidentalo)  instriicti,  sepalo  sen  phyllo  erga 
bracteam  deficiente.  Filamenta  glabra:  antherss  locuU  basi  tantom 
ciliolati  sen  barbulati.  —  Eglandulosas,  subvisGosie,  spitbanuei  ad 
pedalem. 

*  Folia,  etiam  floralia  sen  braeteae,  integerrima.  Stamina  4,  longi- 
orum  antheris  bilocularibus,  breviorum  loculo  unico  parvo  (superiore 

deficiente).'   Sfmiina  ro^tellata,  tesia  Ixvi  ? 

CoiiDVLANTii  L  »  MARiTiMUS,  Nutt. :  Bubpubesccns,  pallid  us  ;  toliia 
linearibu^  seu  lineari-lanceolatis  glabratis  plerijiqiie  obtiisis  paa  ntibus  ; 
spica  brevi  simiilici ;  filamentia  valde  inajqualibus.  —  Salt  marshes 
alonj^  the  coast  from  San  Fraiu  i.seo  to  San  Diego. 

CoKDYLANTHirs  CANEs<  KNS  :  pube  brevi  nioUi  cinereus ;  caule 
erecto  pedali ;  ibliis  lanceolalo-lineahbus  aculis  subt'rectif ;  bracteis 
lanceolatis;  spica  seu  capitulo  paucifloro;  floribiis  purpurascentibus. — 
Near  Carson  City,  Nevada,  Dr.  C.  L.  Anderson.  At  Lake  Washoe 
in  the  same  district.  Dr.  Torrejr. 
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**  Folift  eaulina  intcgerriiiift,  floniliA  sen  bndtiem  lation  eepiiis 
fncMft.    Stamina  2.    Semina  obtusa :  te^ta  favoso-reliculata. 

CoRDYLANTHf  s  MOLMS  :  1)1X0  subhirsuto-villojjus  ;  caiile  ramisque 
diffiHifJ ;  loliis  caulinis  lincarihu-.  brcvilnH;  bia<-t«'is  obloii^is  inci-o 
2  -  ii-tlt'iitatis  vcl  iutegi  Ls  corolla  lutco-alba  pauUo  brevioribus ;  ^nc\s 
nunc  rumo.'«is.  —  Marf»  Island,  Bay  of  San  F rancisco,  Charles  Wriglit, 
in  N.  Pacif.  Expl.  ExpeditioD,  JNovember,  1855.  No  one  else  seems 
to  have  met  with  iu  It  is  a  rather  coarse,  hairy  plant,  with  leaves 
hardly  more  than  half  an  inch,  the  thick  and  either  dense  or  lax  spikes 
2  or  8  inches  long:  bracts  sometimes  nearly  an  loch  long.  Seeds 
moderately  reniform,  with  a  loose  and  thick  cellalar-retieolated  intega- 
ment,  and  no  obvious  rostellum,  hnt  the  nudeas  is  slendeivpointed. 

Obtbooaiifu8  PALLR8CBN5,  GtAj  10.  SilL  Jour.  84  (ser.  2.)  p. 
889.  JSuchroma  pedUteem,  Nutt  herb. ;  bnt  in  the  flowers  examined 
the  calyx  not  equally  4-clefty  only  with  the  segments  2-cIeft  at 

the  apex  or  to  the  middle.  To  this,  however,  I  would  refer  a  plant 
of  Dr.  Lyall's  Oregon  Boundary  collection,  received  from  Kew  as 
"  OtistiUcf'n  pallida  var.  ? "  No.  291  of  Geycr's  Coll.,  mentioned  in  the* 
eiiumcraiion  iiiidrr  V.  sepfeutn'onaJis ;  alftO  Dr.  Torrey's  No.  363,  from 
Donner  Luko  in  the  •Sierra  Nevada,  No.  18G0  ('Mips  of  bract.-^  ami 
corolla  white")  ami  2838  of  Prof.  Brewer's  collection,  from  hij:li 
sierras,  and  in  Klamath  Valley,  Southern  Oregon,  by  Dr.  Cronkhile. 
It  is  not  easy  to  decide  whetlier  it  should  be  ranked  under  Orthocarpm 
or  Oastt'lleta.  The  root  is  clearly  perennial,  as  in  i\o  other  (Mtocar- 
paSf  and  the  lower  lip  is  not  as  much  triplicate  as  in  some  species  of 
CtutiUeiaf  but  in  length  it  very  nearly  or  quite  equak  the  short 
galea,  and  its  oblong  lobes  are  aboat  as  long  as  the  undivided  portion. 
The  coat  of  the  seed  appears  to  be  cellular-favose,  in  the  manner  of 
OaUiSdot  but  at  maturity  it  forms  an  arilliform  ooveriDg  not  much 
larger  than  the  nucleus,  which  lies  loose  within  it.  The  species  of 
Orthocarput  most  like  It  is  O,  oftentfofiis,  Gray,  which  appears  to  bs 
distinct  from  0.  hispidm  by  its  white  corolla  with  less  trisaccate  lower 
lip  and  proportiunully  longer  lobes. 

Pf.dicui.aris  attoi.lens:  Faucidcnies  Longirostres  ;  caulibns  erec- 
tis  gracilibus  (setiii-  ad  bipedalibus)  apice  cum  t^pica  elongata  angusta 
primum  lanatis ;  foliis  (caulinis  superioribus  parvis)  {>innaiij)artitis, 
segmeotis  linearibus  serratis  incisisve ;  calycis  dentibus  tubo  subasqui- 
Icmgki;  corolla?  rubro-purpureas  galea  cassidiformi  e  calyoe  breviter 
exserta  labio  lato  dimidio  breviore,  rostro  abrupto  super  galeam  elevate 
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vel  retriK'iirvo  eaque  dupio  longiore. —  Swamps  in  the  Sierra  Nevada, 
nit.  6-1 1,000  feet,  Brewer,  Torrey,  Bolander,  Bridges  (1'.I3).  A  well- 
marked  and  interestint^  addition  to  this  section.  Flowers  about  half 
the  M7.C  of  those  of  P.  GrfPnlrrnffica  or  surrecta;  the  lincnr  rostrum 
barely  3  lines  long,  thrown  abruptly  back  over  the  galea  and  erect 
or  recurved.    Capsule  ovate,  twice  the  length  of  the  calyx. 

Pkuicularis  8EMIBAKBATA :  jKdentuUe,  subacnuliB,  fere  glabra; 
foliis  pinnatipartitiS)  segmentis  inciso-  1  -  2-pinnatifidis,  lobis  dentibus- 
que  brevibos  mucronatis ;  floribus  breviter  pcdiceUalis  folkwo-bracteatis 
in  Bpicain  subsessilem  foliis  multum  brevinribus  ooogestia ;  calyce  .^iub- 
inaeiqualiter  5-fido,  lobis  e  basi  lata  lanceolato-acuminatis ;  oorollft 
ochroleoca  (primum  tomentolosa)  caljce  triplo  longiore,  galea  fere  recta 
obtusa  ioappendiealata  labio  erecio  apioe  breWter  sqaaliter  trilobo 
paollo  kmgiore ;  filamento  2  longioribua  supra  mediam  pOis  moItiarUcu- 
latifl  Tillosifly  brevioribas  fere  vel  prorstit  imberbibos ;  anibere  locuHfl 
ba»i  breviter  caspidatis.  — On  Mount  Dana,  alt  10,000  feet,  and  Eb- 
bett's  Pass,  7  -  8,000  feet,  Prof.  Brewer.  In  or  near  tbe  Tosemite 
Vallej,  Bolander,  and  Mariposa  Grove,  ait  and  above  5,000  feec  Al- 
lied ratber  to  P,  teiUranikera,  Gray,  than  to  any  other ;  the  habit,  foli- 
age, and  infioreseenoe  similar,  but  the  leaves  more  divided,  only  3  or  4 
inches  long,  and  with  seldom  a  trace  of  callous  margins  {  the  flower 
much  smaller,  only  7  to  9  lines  long;  the  anthers  much  shorter  and 
abruptly  pomted.  Capsule  globular,  obliquely  mucronate,  hardly 
eqnalling  the  calyx. 

MoNARDELLA  LEUCOCEPHALA  :  annua,  humilis,  cinereo-puberula  j 
foliis  oblongis  vcil  sublanceolati.s  obtusis  integerrimis  subpetiolatis ;  in- 
volucri  bractcis  ex  toto  albo-scariosis  nitidis?  rotundatis  7  -  0-nei  vatis 
subapiculatis  flores  (pro  genere  parvoi)  atla-quantibu.-* ,  calycis  breviufl- 
cule  tubulosi  dentibus  subulatis  supra  medium  albis  tubo  15-nervi 
dimidio  brevioribur* ;  ( (in  lla  parva. —  Plains  near  IMerced,  in  sandy 
soil,  June.  Ilead-^  mjuit  rruis,  terminating  the  sprea  liiKj  branches,  about 
two  ihirdj^  of  an  inch  in  diameter.  The  «lender  white  tips  ui  ihe  calyx- 
teeth  more  or  less  recurved.  Corolla  appareiuiy  white  and  but  little 
exserted.  From  the  very  white  and  probably  enduring  involucres  of 
the  numerous  heads,  and  tbe  dwarf  habit,  this  marked  species  may  be 
expected  to  be  a  fine  ornamental  annual  in  cultivation.  —  The  other 
annual  ^leoies  are  M.  Douglcuiiy  differing  from  tbe  others  in  the  widely 
divergent  pinnate  veins  of  the  involucnd  bracts  confluent  into  a  strong 
marginal  false  vein ;  M,  eandicoMf  with  very  blunt  calyx-teetb  as  well 
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as  bracts,  and  the  only  species  heretofore  recognized  as  an  anuual  ; 
M,  undulata^  witli  its*  larj»er  forms  (often  confuseti  with  the  foregoing), 
the  leaves  of  which  an:  si  ldom  at  all  undulate,  and  the  braeti»  are  more 
rigid  or  tuiiaceoiis  and  h's>  hhnit  ;  and  the,  following,  which  ia  most 
like  M.  DoHf/hsii  on  one  hand  and  M.  undulcUa  on  the  other. 

MoxAKDHLLA  BftKWERl :  annua,  bumilis,  puberuia;  foliis  obbogw 
vel  spatbulatis  penninerviis  petiolatis  ;  involucri  bracteis  latissimc  ova- 
lis  subulato^uminatis  plerisque  tenuibus  5-7-nervati8  vel  quintupU- 
septopHnervib  calyces  tubuloeos  haod  auperantibiM ;  dentibiu  calycis 
obtusioBCulis ;  corolla  roaea  longiiu  exaerta.  —  Corall  Hollow  on  the 
dry  eaetera  ride  of  the  GMifbniiaa  CSoast  range  touth  of  Monte  Diabk^ 
Brewer.  Scantily  collected,  apparently  a  yery  distinct  species :  the 
specimens  litde  over  a  span  in  height  Calyxes  merely  soft-pobeseent ; 
the  teeth  rather  broad,  wboliy  pointless.  Nerves  of  the  involocral 
bracts  about  5  from  the  base,  and  one  or  even  two  pairs  frcHn  the  mid- 
nerve  near  the  base,  converging  to  the  |K)iDted  a|iex.  •  Corolla  3  or  4 
lines  longer  than  the  calyx.  —  The  two  [)erennial  nud  more  or  le>i:i 
sullVuticose  speciea  are  found  in  Gilifornin,  M.  i/iloiiilisi^t/nu  only  in 
the  mountains,  M.  viUosa  in  the  low  country  and  farther  boulh,  and 
unth'r  several  forms  :  amonjj  them  the  var.  lepfosiphon,  Ton*.,  passes 
into  var.  gUtbella  {AI.  Sheltonii^  Torr.  in  Durand,  PI.  Pratten.  ?)  which 
has  smaller  leaves  and  heads,  no  villosity  at  aU,  and  scarcely  any 
pnbescence. 

FooooTNn  (Hkdeomoides,  stam.  fert,  2)  skrptlloides  {Hede- 
oma  t  terp^oidiBMf  Torr.  Bot.  Wbippl.)  :  pnsilla ;  foliis  spatbolatis  vel 
obovatis ;  verticiilastris  pancilloris  ssepe  distantlbos ;  dentibos  calyeis 
bracteisque  nudiuscuUs  paroe  fairsnto-ciliatisy  2*saperioribns  pauUo 
longioribos  corollam  adasquantibns ;  filamentis  2  sterilibos  mdimento 
anthem  capitatis;  stylo  snpeme  pardssime  hispido;  stigmatis  iobis 
innqoalibus.  —  Martinet,  J,  M.  Bigelow.  Oakbuids^  Marsh's  Ranch 
near  Monte  Diablo,  Arroyo  Gnuide,  San  Joan  near  Monterey, 
Brewer.  liolander.  Plant  from  2  to  5  inches  high,  exhales  a  strong 
scent  of  Ptnnyroynl.  Corolla  blue  or  jnirple-violet,  very  ^^nlalI. 
Flower.^  in  some  specimens  sparse  in  the  niaiuiur  ot  Jliiloma^  in  many 
of  the  older  ones  nuuierou.-^  and  interrupted-spicate  Ji-s  in  Pogogyne. 
Calyx  deeply  clell,  not  bearded  in  the  throat.  If  it  were  so,  the  plant 
would  manifestly  belong  to  Uedeoma,  But  it  is  a  clear  congener  and 
very  near  relative  of  Pogoggue  zizyphoroideMf  Benth.  (sparingly  col- 
lected in  flower  by  Mr.  Bolaoder,  with  larger  and  roundish  leaves). 
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which  pqiiully  lias  two  of  the  stamens  sterile,  although  tlieir  filaments 
are  as  long  as  the  truly  anlheriferous  one.s.  I  discern  a  tendency  to 
the  abortion  of  one  pair  of  anthers  and  to  the  inequality  of  the  lobea 
of  the  stigma  in     pwrviJUiira  al«ol 

AuDiBKKTiA  CAPiTATA :  frutescens,  hi|)edalii};  ramis  ad  apioem 
usque  foliusis  glomerulo  capitulaaformi  aolitario  terminatls;  foliia  A* 
9ia^yoidei  umilibua  «ed  minoribas  brevioribus  maps  petidatis  subtus 
taotum  poberuUs,  floralibus  braoteLique  subooloratis  rotundatls  vel 
oralis  obtusas  vel  interioribus  mucrone  setifonnt  inslructis  florea  adn- ' 
quantibus  et  involucrantibus*  —  Summit  of  Providence  Mountain, 
Mohave  Desert,  May,  1861,  Dr.  J.  G.  Cooper.  Flowers  purple.  Re- 
sembles A»  tUttkjfoidti  in  the  rugose  leaves,  Ac,  and  A,  ineana  in  the 
involucrate  bracts  of  the  head. 

ScuTBLLARiA  BoLAKDBEi :  Chtlericulata^  tenaiter  pubesoens  i  can- 
libos  (pedalibos)  simplicibns  vel  infeme  ramosis  ad  summnm  apioem 
usque  SBqualiter  crebre  Ibliosis;  foliis  omnibus  eonfbrmibus  ovato- 
ellipticis  basi  levissime  cordatis  sessilibns  subintegerrimis  (imisve 
serrato-crenati^)  raembranaceis  penninerviin ;  lioribus  axillaribus  up- 
positi.H  folium  suba^quantibus ;  pedicellis  calyce  brevioribus ;  corolla 
pallide  caTiika  seu  albida  (tore  poUicari). —  Clark's  Meadows,  Mari- 
posa Co.,  in  patrhes,  Holaiider.  Leaves  an  iii»  h  or  less  in  length, 
thin,  nuuuicd  at  summit,  in  their  venatioa  iatermediate  between  S. 
galt  rlrulata  and  S.  nertwsa. 

Stachys  ai,bf.vs  :  iiKjllis^ime  alho-tonientosa,  nec  unquam  hir- 
suta  ;  taiili-  erecto  \ uiido  (I  -  5-pedah)  ;  tbiiis  cordato-ovjitis  vel  sub- 
cordalo-obloD^ris  (  reuati'*,  inferlorihii^  petiolatis,  supertoribus  plerisque 
eubsessilibuH,  floraiibus  calyces  adaMpiatitibus  ;  verlicillastris  plurifloris 
approximati^  sa^pius  in  spicam  densum  interruptani  confertis ;  bracteis 
obsoletis;  calycibus  sabsetfsilibu:^  villosi«siinis  obconico-campanulatis, 
dentibus  delfoideis  pungenti-cuspidatis  ;  corolla  alba  calyce  dupio  Ion- 
giori,  tubo  calycem  paullulo  superante,  galea  :«uperne  villoso-baritata. 
—  California:  Fort  Tejon,  Mr.  Xantus  (No.  80,  taken  for  a  var.  of 
&  pjfcnaniha) :  Ojai,  Dr.  Peckham ;  Pechecos  Pass,  near  water- 
courses. Brewer,  Bolanderi  Tosemite  Valley,  a  dwarf  exceedingly 
woolly  form,  Bolander.  Stem  in  the  taller  specimens  **■  often  an  inch 
square  at  base,  above  much  branched.**  Cbrolla  white,  with  a  few 
purple  or  rose-oolored  dots  near  the  base  of  the  lower  lip, 

Tricbostbma  lazum:  OrtAopMfttim,  tenuiter  pilosnm  vel  pubes- 
cens;  caule  laxe  nunoeo;  foliis  penninerviis  lanceolatis  sepiusve  ob- 
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longo-Ianceolatis  ntrinqoe  attenmtis  vel  acotis  longloficule  petiolatiB ; 
'   ^inis  axiUaribus  pedaneulatts  demum  fureatis,  ramis  eloogandia  Mcon- 
do-plarifloris;  pedieellis  calyco  tix  brevionbns ;  lobis  caljcis  leqoalibiis 

gubovntis  tiibo  a^quilongis  ;  coroUte  tubo  tenui  exserto. — Near  Little 

Geysers,  Napa  County,  Brewer.  Pope's  VulU'v,  Bolander.  I  have 
also  specimens  raipod  from  Californian  seed,  ol  unkiiovvn  source,  in 
1866.  by  Mr.  Kliliu  lialL  Most  related  to  7\  In nreohifum,  Bcnth.; 
but  with  miK'h  more  evolute  cymes  of  smallf  r  Mowers  ;  and  ihe 
distant,  piMiulcd,  feather-veined  leaves  are  much  more  like  those  of 
T.  dichotoyuum. 

Lycitm  Coopkkt:  ramis  validis;  foliis  visco^o-pubcnilis  spathulatis 
retusis  rigidiilis  paiici-vonosis  (cum  pt'tiolo  G  -  9  lin.  loiifri^)  ;  florihtis 
5-meris  ;  calyce  cylindraceo-campanulato  basi  abni{)to  quu^i  tnincato 
cum  pedicello  sequilongo  viscoso-pubescente,  lobis  oblongis  obtusis  tubo 
suo  o^qiiilongis  corolla  infundibuliformi  (semipolUcari)  dimidio  brevi* 
oribus  ;  tilameniis  basi  pilosis  ;  antheri-4  ovalibus  mucrone  minimo  api> 
culati^.  —  East  slope  of  Providence  Mountain,  in  the  Mohave  Dutrict, 
California,  Dr.  J.  G.  Cooper.  Stems  *'  2  feet  high " ;  spines  ray 
short  Pedicels  3  or  4  lines  long.  Lobes  of  the  corolla  ovate,  very 
much  shorter  than  the  tube.  The  species  ranks  between  L,  pallidum 
and  L,  puberuittm. 

Ltcium  Andersokii  :  glaberrimum ;  folib  parvis  (l^  -  3  lin.  lon- 
gis)  spathulatis  {  calyce  brevi-campanalato  margine  Yepando-qDadri* 
dentate  sen  denticulato  pedicello  (sesqailineam  loogo)  siepius  breviore ; 
corolla  angusto-tubulosa  fere  semipoUicari  fauce  subampliata,  lobis  4 
latissimis  tubo  multoties  brevioribus  antheras  adieqaantibus ;  filamentis 
basi  glandulo80>pUosis.  —  S.  E.  part  of  State  of  Nevada,  Dr.  C.  L. 
Anderson.  Allied  to  the  X.  Tbmjyt  and  L,  Fremonti  of  my  revision 
of  the  genus. 

Mbnoboka  (Bolitabia)  spimesoenb  :  minnUssime  fiuberula,  ra- 
mosissima,  ramis  ramulisque  divaricatis  ligno^tis  spinescentibus ;  foliia 
nunc  ad  squamas  exiguas  reductis  nunc  parvis  (lin.  1-3  longis)  spath* 
ulatis,  omnibus  alternig ;  calycis  5-  (rare  6-)  paniti  sojjmpntis  linc  aii- 
subulatis  corolla;  tnbiim  Infundibuliforiiu  in  (lobis  ohovaiiH  suis  pauUo 
lonjriorem)  subR^qnunt i()u~^  ;  filamentis  antlR'i  is  oltlon^is  subexsertis 
brevioribus  ;  stii^nmte  niinuto  emargiiuito  ;  ovarii  loculis  biovulatis. — 
Canons  and  hillsidi.^,  southeadtcrn  part  of  the  State  of  Nevada,  fl. 
March,  Dr.  C.  L.  Anderson.  This  is  an  interesting  addition  to  the 
genus,  iMiiDg  apparently  of  the  same  group  with  the  original  South 
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American  species  of  Boltvaria  ;  but  the  filaments  are  short  and  adnale 

almost  up  to  the  throat  ot  the  corolla.  The  latter  is  iiboul  3  lines 
long,  and  apparently  yelluvvisli  tinged  with  pink.  Stems  one  or  two 
feet  high. 

MONOLEPIS  SPATiirLATA  :  folii.s  intt'fzorriiuis  spathulfitis  ;  ;:lumor- 
ulis  globosis ;  utriculo  pyrifbriui  crebre  papulo.«o-i«cabro  ;  semine  li*?vis- 
Bimo  turgido  immarginato.  — >  Sierra  Nevada,  at  Mono  'Pass,  in  Ioo>c 
soil,  Bolaoder.  The  seed  is  8e?eral  times  smaller  than  that  of  M. 
cfienopodioidB$* 

£siooONUU  SPKEGULINUM :  K  phomeetoidfii  Torr.  simillimum ; 
pube  foliorum  pilow  nonqnam  tomeotosa;  infloreseentm  floribunda 
magbeffusa;  inTolocris  multo  miaorihus  glabris  qaadrifidis  nnlfloris; 
perigonii  Jaciniis  exterioribus  oblongia.  —  Dry  sandy  soil,  banks  of  Big 
Creek  below  the  Mariposa  Big'tree  Grove,  Bolaoder.  Also  oollected 
by  the  late  Mr.  Bridges. 

Haberabia  Trurbbbi  :  H,  dilataUB  et  hyperhcrea  peraffinis;  sptca 
angustissima ;  sepalo  postico  rotundo-ovato ;  labello  angusto  lineari  e 
basi  baud  dilaiata  Ucflexo  fsc'i  ali-  diiplo  longiore  calcare  filiformi  ova- 
rium adrrqimnte  vel  supi  iaiuc  paullo  breviorc  ;  <!;bindulis  sligmntis 
ovalibus.  —  Arizona,  'J'hurber  (925),  C.  Wright  ( l,UuO),  rcfrrrt-d  by 
Dr.  Torrey  in  Bot.  Mex.  Bound.,  to  Plafantheru  leucosffirhys,  Lindl., 
which  I  take  to  be  a  form  of  P.  dilaiata.  A  variety  of  this  with 
more  slender  and  loose  spike  of  appareutly  more  greenish  flowers 
is  6251  of  Bolaoder's  GoUe<:tioOf  from  near  the  Mariposa  Grove  and 
Yo^eraite  Valley. 

Ctfbipedium  Galifoxnicum  :  pulierulam ;  caule  foltoso  (ad  ses- 
quipedalem) ;  foliis  inferionbus  late  ovalibus  ovati^que,  superioribus 
lanceolatis ;  floribus  4-6  dissitis  folio  brevioribns  ochroleucis,  sepolis 
(postioo  e  daobus  oonflato  integerrimo  rariusve  apice  bilobo)  latiBsima 
ovalibtis  petala  lato-linearia  obtusa  plana  labellumf^ue  obovato-globosom 
adsDquaotibus ;  stamina  sterili  fomicato* — Swamps  on  Red  Mountains, 
Mendocino  Co.,  Bolander.  Flowers  most  like,  and  rather  tunaller  than, 
those  of  C.  passennum. 

BrodIwEa  coccinea  (Brevoorda  Ida-Mai'a,  A.  Wood  in  Proceed. 
Acfid.  Philad.  June,  18()7)  ;  scapo  elato  ;  nmlwlla  o-12-floro;  peri- 
gonio  ujtundibulari-i'}  liiic]raceo  ventricoso  pedict  llo  tenui  ihiplo  longiore 
coccineo,  lobis  viridulis  mox  tiavidis  ovatis  reeurvis  tubo  multo  brevi- 
oribus  squamis  faucialibus  latissimis  erosulis  (anthenin  3  sessiles  sub- 
equaatibus)  subdupb  loogioribos ;  stigmate  trifido,  lobis  emarginatis. 
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^Shasta  Co.  Oilifornia,  A.  Wood,  1866.  On  the  divide  between 
Busftian  and  Eel  Bivera  and  northward,  Bolander,  1867.  Profiiesor 
Wood  hoa  naturally  characterized  this  veiy  striking  and  handsome 
pkmt  M  a  new  genus, — to  which,  indeed,  it  has  as  good  a  claim  as 
IHeMattemma  or  perhaps  even  &ropheUrion,  But,  however  BrodHma 
he  limited,  it  cannot  well  fail  to  include  this  species,  which  has  wholljr 
the  structure  of  the  typical  B,  (ji  andijlora^  only  that  the  tube  of  the 
flower  is  proportionally  longer,  the  scales  answering  to  the  other  set  of 
stamens  much  broader,  and  the  color  peculiar  in  the  genus,  although 
not  unlike  that  of  StrophoUricn,  In  referring  it  to  Brodtma  we  may 
venture  to  discard  the  objectionable  double-headed  specific  name, 
given  by  the  stagc-d river,  Mr.  Huike  (who  showed  the  plant  to 
Professor  Wood),  "  in  affection  for  his  little  daughter," 

Allium  occidentale  A.  reticulatum^  Hook.  Fl.  Bor.-Ara.  pro 

parte,  &  PI.  Hartw.  Nu.  I'JOo  ;  ab  A.  retictUato  Fras.  differt  bulbo 
nun<|uam  vn;i:iriis  nticiihitis  tecto,  segniealis  perigonii  laiiorilnis, 
cristi.s  8eu  dentibu!>  ovarii  brevii^^imis,  etc  Appareutly  common  in 
California. 

Alok  nvi^CALViihix  {Yucca  i  parvijiorii.  Torr.  Bot.  Mcx.  Bound, 
p.  JJ21)  :  acaulis  ;  foliis  elongatis  angusto-linearibus  recurvo-putcntibus 
rigidia  canaliculatis  tcnuiter  atriatis  IsKvibtia  margine  Taccm  modo  fili- 
feris ;  scapo  2  -  4-pcdali  scarioso-bracteato ;  racemo  vel  panicula  elon- 
gata ;  floribus  fasiculatis ;  perianthio  a^'quali  cylindrico  dilute  rubra  ; 
filamentis  rectis  subezsertis;  stylo  demum  loii<;ius  cxserto;  capsula 
ovale  primom  camosa  demam  G-valvi.  —  S.  W.  Texas,  C.  Wright 
(685,  with  flowers  and  mature  fruit),  1908  (with  unripe  fruit,  dec), 
J.  M.  Bigelow,  ex  Torr.  Flowers  an  inch  long.  Style  at  length  with 
tlie  exserted  portion  incurved  or  geniculate  in  the  flowers  developed 
in  Cambridge  Botanic  Garden.  Fruit  and  seeds,  no  less  than  the 
leaves,  resembling  those  of  Tueea* 

HESFEROCALLIS,  Nov.  Gen.  Miactanm, 

Perigoniuui  l  uiuUiiuiin,  infundil)uHfonne,  marcescgndo-persistens ; 
limbo  regulari  G-pattito  tubo  loni^ioir,  seginentis  contormibus  oblongo- 
iipathulati^i  hasi  attenuatii)  medio  5  -  7-nervati8.  Siamiiiii  G,  fauci  iii- 
serta  :  fihuniMita  tiiiformiji,  recta:  aiithera?  Hn«'are«,  s^upra  ba-^ini  iiitror- 
Rum  atliica).  Ovarium  triloculare,  ioculis  muhio\  ulatis:  stylus  tilifonnis : 
stigma  dcpresso-capitatum.  Capsula  subglobosa,  loouiicida,  p<»lys<peruia. 
Semina  compressa,  exalata,  testa  ut  videtur  subcaroo^  molii.  —  Uerba 
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jrlaberrima ;  caule  folialo  bipedal!  e  "  bulbo  eduli "  (an  cormn  ?)  ; 
foUift  linearibos  elongatis  crassis  planis  margine  iDsignitcr  undulalU; 
raoemo  paodfloro;  pedicellis  breWbus  bractea  scarioea  suffultis  cum 
flore  ardcuUitia. 

HB8FKBOCALLI8  UHDDLATA. —*  Desert  plains  at  Jessup  Bapids, 
ArisoDa  or  New  Mexico ;  **  Ibe  bulb  eaten  by  Indians,"  Prof.  New- 
berry. Gravelly  plains  at  Fort  Mohave,  Dr.  J.  6.  Cooper.  Flower 
2  incfaes  long.  Capsule  half  an  inch  or  more  in  length,  apparently 
thickish.  The  seeds  seen  not  folly  ripe,  bot  evidently  with  a  soft  or 
rather  fleshy-coriaceous  testa.  The  plant  appears  to  be  most  related 
to  IkmeneaBUf  and  the  generic  name  is  intended  to  8ugge.«t  that  affln- 
\iyy  along  with. the  fiir  western,  instead  of  eastern  habitat  The  ^  bulb," 
whatever  it  may  prove  to  be,  did  not  accompany  the  specimens  of 
either  collector. 

Nakthecium  083IKRAGRUM,  Linn.,  var.  occidentale.  Swamps 
al  Ued  ^louniain?,  Ilutnboldt  Co.,  Bolander.  An  interesting  discovery 
in  a  gcoprapliical  aspect,  tins,  with  tin-  recent  dciectioti  of  a  new  >peeieij 
{^N.  Asialictim,  'Mwxxm.)  in  .lapaii,  greatly  exi i  i ulin;^  the  ran<^e  of  the 
genus.  ^\  lull'  tlie  Japanese  species,  by  \i&  narrow  se{)als,  slioi  iiish 
anthers,  and  shorter  more  crisped  wool  of  the  lilaments,  most  ap- 
pmaches  N.  Amerieanum,  the  present  plant,  with  lr>ose  raceme  and 
broadish  leaves,  closely  resembles  the  W.  European  plant;  from 
which  it  seems  to  differ  only  in  the  rather  broader,  and  perhaps  larger, 
divisions  of  the  perianth.  The  position  of  the  bractlet  varies,  as  it  also 
does  in  the  other  forms. 

Veratrum  fimbriatvii:  floribus  fere  pollicem  diametro  insigne, 
perianthii  phyilis  obovnto-cuneatis  supra  unguem  brevem  latum  com* 
positc  lon^que  fimbriatis ;  foliis  V.  viridi  sirailibus,  majoribus  sesqui- 
pedalibus*  ~  On  the  tmdalating  plains  west  of  the  Redwoods  in  Men- 
docino County,  Sept,  1865,  Bolander.  The  flowers  of  this  most  re- 
markable spedes  are  apparently  greenish-white,  with  two  darker  spots 
at  the  base  of  the  lamina. 

Hbmicakpha  0CCIDS1ITAU8 !  pallida ;  capitulis  solitariis  binisve 
ovatis  vel  sobglobosis  hysiricinis ;  squamis  e  basi  ovata  scariosa  costa 
valid*  percorsa  in  acumen  patulum  rigidum  fleqailongum  prodoctis 
achenium  cum  sqnamula  interna  ovata  eroso-truncata  vel  excisa  ter 
longicNribus.  —  Common  in  Tosemite  Valley,  Bolander.  This  appar- 
ently grows,  just  as  does  H,  ivA§quoirroia  in  the  Eastern  United  States, 
in  company  with  Ojgpenu  infltxMt*   Heads  much  thicker  tlum  those 
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of  tlie  ori;;inal  species,  owing  to  the  long  and  squarrose  points  of  the 
scales,  {)al(*  grcenisli. 

Klkociiaris  Bolandhhi  :  E.  nnigJnmi  -^irnilis,  ab-qne  rhizomati- 
bus  n-pcntibus  Tiiodo  E.  mtiltiemdis  ;  cniiU;  temiiori  striato-angrulftto ; 
Stijiniaiibus  3  ;  aclu'iiio  albido  l;tivi  pyriformi  anfjnlis  3  acutts  cn^tato, 
api'  i"  quasi  trunrato  tuberculo  lati<«imo  depresso  fere  dlscifonni  pror^us 
conduente  coronato  ;  selis  tcnuibiijj  3-4  retror«um  scabris  achenio 
2-4-plo  brf'vioribus.  —  Mariposa  Counly,  on  banks  of  stream  near 
Clark's,  Boiander.  ^^ruit  mostljr  immature  in  the  speoimemt :  aoUes  of 
the  spike  dark  brown. 

SciRPUS  (IsoLBFis)  PYCMf.rft,  —  preserving  the  earliest  specific 
name  for  this  common  Califomian  as  well  as  S.  American  and  Austral- 
ian  plant,  which  was  inadvertently  named  "  holepis  carinata  ^  in  an 
early  distribution  of  some  of  Mr.  Bolander^s  plaoISi  No.  57.  It  is 
hokpu  kptoeauHtf  Torr.  in  Bot  Whippl.  p.  (158)  97.  It  appears 
to  grow  in  eompany  with,  but  is  quite  dbtinet  from, 

SciBPXJS  (IsoLBPis)  CiLBtiTATUS,  the  hoXitpiM  earifMta,  HooIe.  & 
Am.»  which  is  near  i.  eartHt^fima,  B.  Br. 

SC1BP178  (Tbicbophobum)  CBmiOBBi  caulibiit  e  rhisomatibiis 
dense  csBspltosis  strictis  (bipedalibus)  iriquetiisy  angolis  sub  i^piee 
scabris ;  foliis  plants,  radicalibus  angusto-linearibus  elongaliBy  oaulinis 
lato-lineaiibus  brevibus  siepius  vagina  brevioribus;  epicis  pauds  obkmi^ 
in  ^capitolum  unicum  rariusve  geroinatura  arete  congestis ;  involocro 
monophjllo  subulato  Tel  snbnullo  ;  squamb  ovat&  tenuibns  trinervibna 
fulvis  muticis  (inflma  roajore  bracteante  acuminata  vel  cuftptdata)  fila- 
roentis  3  et  perigynii  setis  6  tenuibus  antrorsum  soabris  dimidio  brevi- 
Oribiis  ;  achenio  obovato-tricpjetro  cii.^pide  brevi  apiculato.  —  In  bogs, 
on  Red  MoiiiHaiii,  iiuml/oldt  Co.,  Boiander.  An  interesting  plant, 
with  nearly  tlie  habit  and  inflorescence  of  Ertophontm  Virtjinieum,  but 
usually  with  only  one  gloiucrule.  composed  of  5  to  9  very  crowded 
spikes,  and  the  involucre  .<mall  and  f^implc  or  none,  and  comose  with 
fulvous,  but  not  very  tortuou;*,  long  bristles  and  persistent  filaments. 
The  number  and  the  serrulation  of  these  bristles  refer  the  species 
to  TVichophoriim  :  rather  than  to  Eriophorum.  The  rather  broad 
cauline  leaves  are  from  3  to  only  1^  inches  long,  acute,  smooth,  or 
the  edges  minutely  scabrous. 

The  Oarices  of  these  collections  having  been  referred  to  Mr.  Ohiey, 
he  has  obligingly  Airoished  characters  of  the  following  proposed  new 
species,  along  with  two  or  three  of  Eastern  habitat 
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Varices  Novie  a  Stkpiif.n  T.  Olney,  A.  M.,  (Ifscri)tUr,  I8fi8. 

Cahi-X  Bolan'Deki,  Gluey,  n.  sp. :  spioa  elliptica  pallida  all)  )-\  iridi 
dcmum  liitt'scetite  e  s|»irulis  5  —  6  (rurins  4—10)  parvis  plllpticis  &es- 
silihus  plerumqiie  aiidrogyiii^i  basi  raasculis,  superioribus  contiguis, 
in&ma  vel  binis  inferioribus  reinoti:»  bracteatis ;  Sitigmatibus  2$  peri- 
gyniis  ovalibus  vel  elUpticM  acuminato-rosti'atis  bifidis  plano-convexis 
margine  aciitU  serratis  nervatis  biisi  spongiosis  squama  ovata  biFpida 
aristala  albo-fayalina  oenro  viridi  longioribus;  achenio  orbiculato  vel 
ovato  panctulato  stramineoy  basi  styli  plus  minus  bulbosa.  —  Oalifor- 
nia,  Yosemite  Valley  and  MaripoAa  Big-tree  Grove,  Brewer,  1665;  Dr. 
Wm.  Hillebnind,  2318 ;  Bolander,  6201,  6209.  Tbu  is  closely  allied 
to  C.  Deufeyana,  Scbweinita,  from  which  ii  differs  in  its  less  acutelj 
angled  eoloi,  more  approximate  and  many-  (10- dO-)  flowered  spikes, 
shorter  bracts,  the  OTal  or  elliptical  and  neryed  perigynia,  and  long- 
awned  hispid  scales. 

Carex  athrostaohya,  Oliiey,  n.  s|>.  :  spiai  globosa  capitata  in- 
volucrata  straminea  e  spiculii*  8  -  iJO  bjuii  niasculi>  dense  congestis  vel 
infima  subinde  discreta;  hracteis  3-5  infcriorilms  fulimeis  spicam 
longe  superantibus,  basi  cxpnn^a  hynlino-mai  ginata ;  stiginatibus  2; 
perigyniis  ovato-Uuiceolittis  in  rostrum  cloMLratuu)  attcnuatis  basi  spon- 
giosis marginibus  alatis  serratis  alte  bilidia  leviter  nervatis ;  squama 
ovato-lanceolata  acuminata  membranacea ;  achenio  orbiculato  plano- 
eonvexo  locido  nec  punctulato.  —  California,  Yosemite  Valley,  June 
17,  Brewer,  1650  \  Hiilebrand,  2dll,  a  var.;  Bolander,  6213 ;  Silver 
VaUej,  alt.  7,400  feet.  Brewer,  a  variety.  —  Giespitose :  culms  acutely 
triangular,  leafy,  1^-2  feet  high;  leaves  narrow,  shorter  than  the 
culm*  Allied  to  C  ^yoiocipAalii,' Carey  j  from  which  it  differs  in  its 
shorter  leaves,  heads  with  more  spikelets,  braets  expanding  at  the  base 
into  a  membnuBaoeous  border,  and  broader  and  more  ovate  irregularly* 
nerved  perigynia. 

Carex  straminea,  Schk.,  var.  congest  a,  Boott,  in  litt.  Apr.  1868; 
spica  congesta,  squamis  castaneis.  —  Caliloraia,  Brewer,  on  Mount 
Shasta,  1375,  1397,  1398,  1399. 

Carex  silicea,  OIney:  "spiculis  2-10  pallidis  demum  stramineis 
plerumque  alternatim  remotiu-<cuHs  oiiiiabus  (terininali  siv»pe  magis 
conspicne)  basi  oonico-masculi:!  nudis,  infima  subinde  compo<ita ; 
perigyniis  ovalibus  vel  orbiculatis  e  basi  late  alatis  brevi  plerumque 
sensim  rostratls  comitfessis  appressis  plus  minu!9  plurinerviis  sqnama 
lanceolata  acuminata  acuta  latioribus  paulo  longioribus  vel  sequantibos." 

VOL.  vn.  50 
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0,  ttramma,  var.  moAtlj/'brmM,  Tackerm.  Eoom.  p.  17.  {?.  titmiimaf 
var.  Sartwell,  Exsicc.  No.  49.  C.fanea^  Boott«  I1L  Gar.  8,  p.  lid,  tab. 
377.  C.  faneoy  var.  ?  sabtJonum,  Gray,  Man.  e«l.  5.  C.  adustOy  Cawy 
in  Gray,  Man.  ed.  1.  non.  lioott.  C.festucncea,  Sartwell,  Kxsicc.  No,  44, 
ex  parte. —  Maine,  on  ihc  coiist,  i-ucka  and  l>enches,  Turkerman.  New 
IIami)^hii*e,  1^1*'  of  Shoals,  Canby.  Rhode  Island,  on  rocks  and  beaches, 
Narragatiseti  Hay.  Ma!W8«chusctt?«,  I():^wii:li,  ia  sand,  Uakes.  New  York, 
Sartwell.  Cape  Healc»p(-ii.  l)t  !a ware,  Canby.  June,  July. — The  dif- 
ferent color,  the  alternalc  ^pikelets,  mitaiu  ?^pik<?.s  (in  this  res^enribling 
O.  sfrn/in'nea,  \i\r.  aperf n, 'RooU) ,  :v)f\  involute  leaves,  surely  s^eparate 
thi<:  troin  C.  frtnea.  The  fruit  uiuturea  early ;  that  of  Ct/amea  ripens 
a  month  or  more  later. 

Carkx  senta,  Boott,  n.  sp. :  "  Mr.  Brewer  has  recently  found  in 
California  specimens  which,  in  habit,  closely  resemble  C.  angmtcUa^ 
Boott,  but  differs  in  the  pcrirrynum  being  conspicuously  toothed  at  the 
margin,  and  the  vagina  of  the  leaves  extcrnalh'  scahrou?.  and  in  the 
larger  size  of  the  perigyiium."  Boott,  lU.  Car.  4,  p.  174.  It  ia 
Brewer's  No.  350,  which  was  collected  in  a  caAon  of  the  Sauta  Inez 
Mountunii,  Califoroia. 

Garbx  BiriDA,  Boott,  n.  ap.  With  the  habit  of  CL  BuaAaumii  WakL 
differs  in  the  bifid  orifice  of  the  perigynum,  which  is  not  granulated ; 
the  leaves  are  broader,  Mid  scales  shorter.**  Boott,  M$$.  April,  1863. 
It  is  Brewer's  Now  574,  Salinoa  Valley,  south  of  Blonterey,  and  Bo- 
lander^s  6476  from  Bed  Mountain,  Humboldt  Count/. 

Garex  gtkodtvana,  Olney^,  n.  sp.:  spids  4-5  ^lindricis  erectis 
fermgineis,  terminali  masculi  apioe  fcominea,  reliquis  fcsmineis,  suprema 
madculam  longe  superante,  infima  remota  longc  vaginata  pedunculata ; 
bracteu  involutis  ciliatia,  infima  culmo  subsequali  vel  brevioro  $  stig* 
matibtts  3 ;  perigyniis  elliptids  rostratis  bifidis  olivaoew  basi  leviter 
nervatis  (apice  purpurco  pilis  longis  alUs  veatito,  basi  glabra)  squama 
ovata  membranacea  ciliata  raucronata  vel  acuta  castanea  medio  pallida 
latioribus  et  brevioribus ;  achenio  obovato  t^Kpietro  olivaceo. —  Cali- 
fornia, near  iMundocino  City,  Bolander,  4700.  Casspitose  :  culms 
10-18  inclie?  hi^di,  leafy,  and  with  lon;»  sheaths:  leaves  much  shorter 
than  the  culm,  flat,  ciliate.  This  species  probably  belong  to  the 
FtTt  iujinc<T  group. 

('\(n  x  WHiTXhvi,  Olney,  n.  sp. :  spicis  4  (rarius  3-5)  ereotis 
ttlbo-vindibus,  terminali  masculi  (raiius  2)  oblonga  vel  cylindriea 
rarius  pedunculato,  reliquis  fcemiiieis  evagioatis  sublaxifloris  oblongis 
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oontiguis,  infima  pedunculata  (rarias  remota  loogissime  exserte  pednn- 
eolata);  bracteu  colmo  brevbribiu  ▼«!  infima  fMuillo  longiore;  itlg- 
matibus  8  $  perigyniU  ovalibos  acute  tiiqaetris  rostratis  nervatis  glabris 
(ore  emaiginato  antice  aldas  secto) ;  sqoama  ovata  coitpidata  membran- 
acea  apioe  eiliata  medio  ▼iridi  trinerri  longioribtts;  acfaenio  ovato  aeote 
triquetra GftUfornta,  Yosemite  Vallej,  Brewer,  1689,  Bolander, 
6198,  Hiltebrand,  2805,  2808,  2814;  Mount  Dana,  12,000  feet,  Bolan* 
der,  8086;  Soda  Springs,  9,000  feet,  Brewer,  1778.  Whole  plant 
except  perigynia  and  scales  whitish  or  glaucous-pubescent ;  the  sheaths 
densely  so.  Culm  1-3  feet  \i\^h,  erect,  acutely  triangular.  Leaves 
shorter  than  the  culra,  3-4  lines  wide.  This  and  C.  pubescenSy  Muhl., 
C.  dasijcarpa^  Muhl.,  C.  tencucy  Chapman,  C.  tri<fH>'t Boott,  and  C. 
Haiierianay  Asso,  form  a  very  natural  group,  which  Carey  has  indicated 
in  Herb.  Gray  as  Triquetrcs,  Dedicated  to  the  Director  of  tbe  Sur- 
vey under  wbich  the  specimens  were  collected. 

CaBEX  LUZULnrA,  Olncy,  n.  sp. :  spicia  4-5  rarius  6  fusoo-ferm- 
gineia ;  snperioribus  oontiguis  brevi-oblongifl  densifloris  seBsiHbus,  ter- 
minali  mascula,  fcemineia  taferioribua  bracteatia  longe  vaginatia,  infima 
Interdam  longe  peduneulata  remota;  stigmatibus  8 ;  perigyniis  oblongo- 
ovalibus  vel  ovalia  rostratis  bifidis  obsolete  nenratla  glabris  rosCro 
serrate  squama  ovata  obtnsa  eastanea  nervo  pallido-viridi  eiliata  brevi- 
oribus ;  aehenio  obovato*  —  California,  Ifendocino  City,  Bolander, 
4740.  Culms  7-18  iaehes  high,  leafy  at  base :  leaves  short,  2-4 
inches  long,  3  lines  wide,  smooth  and  flat ;  the  lower  recurved.  Allied 
to  C.  pr<Ecux,  Jacq. 

Carkx  glaucodea,  Tuckerman,  INISS.  '  Spicis  4-5  cylindricis, 
teriniuali  ma>cu!a  subscssili  clavata,  rfliqui*'  fiemineis  fbiioso-bractcatis 
muUiiloris,  su{)erionbus  approxiniHti^  (■x^erle  (inferiori  remota  longe) 
pedunculatis  pallide  viridibus  ;  stigmatibus  3  brevibus ;  stylo  asquali  ; 
perigyniis  ovoideis  turgidis  obtusis  ore  sub-iotegro  multlnerviis  glauco- 
viridibus  squama  late  ovata  breviter  cuspidata  albida  medio  viridi  tri- 
nervi  vix  dein  doplo  longioribus ;  aehenio  obovato  triquetra'*— Moist 
trap  rocks,  summit  of  Mount  Holyoke  and  Mount  Tom,  Tuckerman; 
New  Jersey,  C.  F.  Austin ;  woods  near  Philadelphia,  C.  £.  Smith ; 
Bethlehem,  Penn.,  Praf.  Porter;  Lancaster  Ca,  Penn.,  L.  Fiot;  Del- 
aware,  near  Wilmington,  Canby.  —  Plant  scaroely  erect;  culms  6-12 
inches  high,  smooth  and  glaucesoent  in  all  parts ;  leaves  wider  than  In 
O,  grUeOj  2^-4  lines  wide,  shorter  than  the  culm.  From  O,  gruea  it 
differs  in  its  wider  leaves,  cylindrical  densely  and  many-flowered  spikes, 
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in  tlie  gkunc-:.  fV'wer  nai'ved  perifrynia,  smaller  ovoid  always  pointless 
perifjynia.    Fraia  C.  Jiaccosptn^ma  it  diti'ers  in  it^  smaller  ovoid  always 
pointless  perigynia.    C.  Jiaccospenna  and  C,  grisea  agree  in  their  ob- 
lonp:  and  pointed  or  nlmost  rostrate  iruit.    The  closest  aifioity  of 
gluucodea  is  probably  with  C.  gramilaris. 

Carkx  S aktwf.i.i.iana,  Oliicy,  n.  i<p. :  spica  subclotigata  castanea 
e  spiculia  5-6  (rarius  4- 8)  cyliodricia  densifloris  erectis,  terminali 
mascula,  reliquiA  foemineis  castaneis  sub-fiquarrosis  sessilibus  approx- 
imatis  ;  bracteis  evaginatis,  inferioribus  calmum  superantibos  vel  infima 
subiade  sterili  remota  vaginata ;  stigmatibiu  3 ;  perigyniit  ca^taneis 
triqoetris  rostnuis  (ore  integro  oblique  secto)  undique  pubeaoentibua 
squama  ciliata  et  pubescente  lanceolata  cuspidata  vel  ovata  easlanea 
nerve  Tiridi  latioribuA  et  longioribus ;  achenio  perigyoio  oonformi  tri- 
quetro  angalis  ooetatis.  —  California,  Yoaemite  Vallej,  alt  6,000  feet, 
Brewer,  1,636 ;  Bolander,  6,221.  Culms  2-3  feet  high,  gkuooas,  and 
whole  plant  pubescent,  the  sheaths  of  the  leaves  densely  so.  AlKed  to 
C  tcahrata^  Sehw.  and  C*  aw^foUa,  Boott ;  the  three  spedes  fenning 
a  natural  group.  From  the  latter  it  may  be  distinguished  by  its  shorter 
fertile  spikes  and  densely  tomentose  or  pubescent  perigynia :  from  the 
former  by  the  shape  of  its  almost  nerveless  perigynia.  —  The  C  Sart- 
weUa  of  Dewey  being  only  (7.  di^ieha,  the  present  well-marked  species 
is  now  dedicated  to  the  memory  of  the  late  Dr.  Henry  P.  Sartweli, 
of  Penn  Yan,  New  York,  who  has  done^  so  very  mudi  for  the 
Cericolugy  of  the  United  States. 

Carex  cinnamomea,  Olney,  n.  sp. :  spicis  S-5  erectis,  temiinali 
mascula  fusitbnui  cinnamomea  longe  prdiiiK  ulata,  reliquis  rocuiiucis 
cylindraceis  densifloris,  stiperioribus  ajjproximatis,  inferioribus  longe 
exsfTto  pedunculatis  ba^i  uttenuatis  laxiHoris,  infima  remota;  bracteis 
vaginatis  culmo  longioribus  vel  brevioribiis  ;  sti<^ma(ibijs  3  :  perigyniis 
elli[>ticis  triquetris  viridibus  rostellatis  glabris  nervatis  (ore  bidentato 
intus  cilialo)  squama  ovata  vel  obtina  membrana<'»'a  -^pice  ciliata  einna> 
momea  medio  viridi  latioribus  longioribus ;  achenio  iriquetro  <)l)ovato. 
—  Swamp?!  of  Red  Mountain,  Humboldt  Co.,  California,  Bolander, 
6477.  Culius  1^-2  feet  long,  erect,  with  short  and  narrow  8cabrous 
leaves,  the  rudiment ary  ones  dark  purple.  The  species  beloogs  to  the 
Debilis  group,  agreeing  with  C.  SuUioarUii^  Uoott,  in  having  erect  fir- 
tile  spikes,  and  with  C.  glabra,  Boott»  in  its  sharply  two-toothed,  prom- 
inently nerved,  and  smooth  perigynia. 

S.  T.  a 
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Curts  Patteriaregf  18G8. 

PABRYELLAy  Torr.  A  Gray,  TSov.  Gen.  LeffumtnoiBorum, 

Calyx  obconicaSf  5-dcntatus,  dentibus  brcvibiu  «qualtbas.  Petals 
nulla.  Stamirtn  1 0 :  filamcnta  ima  basi  ciilycis  in.*wrta,  libera  :  antlicrne 
unifomieB.  Ovarium  biovulatam ;  stylus  crasaiusculus  e  cnlyce  leviter 
exMrlua,  apice  uncinatus ;  stigma  g1andul«forme  laterale  EyBenhardtim^ 
Lfegameo  indehisceiu,  oblique  obovatum,  grosae  glandulosom,  basi  at- 
tenuata  caljoe  penistente  Btipatum,  seoiine  soHtarto  ovali  repletmn. 
Cotyledones  oblon foUaeea ;  radicola  infleza.  —  Frotex  Novo-Mex- 
icaiiu8,  parvus^  ramosisaimoA,  fere  glaber ;  nimis  tetiaitnis  scopariis  {bliis- 
qae  parce  glandaloeo-ponctatis ;  fiiliolta  plurijagia  com  impari  fllifor- 
mibiu  eanaliculatis  petiololatifl ;  stipalia  stipellisque  nuUis  vel  ad 
glandaUu  parkas  reductis ;  Horibas  pusiUia  in  apicb  termioalibua. 

Partblla  filipolia.  <^  New  Mexioo,  along  the  Bio  Grande  be- 
low Albuquerque,  Dr.  G.  0.  Parry.  Flowen  barely  a  line  and  a  half 
in  length ;  the  turn;id  /WalM4ike  legume  S  or  4  linea  long,  not  wrin- 
kled,  amootb,  but  beaet  with  large  yellowish  gtanda  in  the  manner  of 
DaUa^  its  base  only  covered  with  the  turbinate  persistent  calyx.  Fila^ 
ments  and  pubescent  style  barely  exserted.  Although  the  stamens  are 
distinct  to  the  base,  yet  this  is  evidently  a  true  Psoraleaceous  plant,  and 
closely  related  to  Eysenhardtid  ;  \n\{  not  to  be  confounded  either  with 
that  genii*^  or  Amorpha.  The  pr»'ocoiipation  of  the  name  Purryn  in 
behalf  of  the  arctic  navigator  need  not  iVustrate  the  natural  desire  that 
our  Dr.  Parry's  juuue  should  be  eomnienioraffd  in  a  g;fnf'rir  type 
of  his  own  discovery,  inhabititifii;  some  ut  the  wide  western  regions 
which  he  has  so  faitbfnlly  explored  diirino'  the  past  twenty  years. 

Dalea  Parryi,  Torr.  k.  Gray :  sutFruticosa,  tenuiter  puberula ; 
rarois  gracilibus  difTusis  mox  glabris ;  foliolis  T-ll-jugis  obcordatia 
▼el  obovatis  emai^inatis  (1^-2  Un.  longis)  parce  grossins  glanduloso- 
punctatis  ;  spida  longe  pedunculatia  elongatis  mnltlfloris  demum  laxis ; 
calycc  sericeo-canescente  ad  medium  usque  5-fido,  lobia  4  obloogia 
obtusia,  inftmo  lanceolato  acuto  paullo  longiore ;  corolla  saturate  vio- 
laoeo ;  legomine  glabello.  D,  divarteata  var.  cinereOf  anpra,  p.  835. 
—  Gravelly  hilla  near  Fort  Mohave,  Dr.  J.  G.  Cooper,  and  lower 
down  on  the  Colorado,  near  the  mouth  of  Williams  Biver,  Dr.  C  C 
Parry.  The  apedmene  of  the  latter  ara  smoother  as  to  the  foliage,  and 
thereibre  agreeing  in  this  respect  with  Bentham'a  Z>.  dwaricfria  of 
Ijower  Califbmia ;  hut  the  ailky-caneacent  calyx  (fully  a  line  and  a 
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half  lon<:)  and  the  apparently  larger  oorolU  also  (fully  4  lines  long 
when  well  developed,  and  ridlily  colored)  lead  to  the  conclimon  that 
thia  is  a  distinct  species. 

AsTHAGALUS  Arizonicus  :  {Mieranthil)  procumbens^  suffhites- 
cens,  pube  etrigulo-a  catioscens  ;  slipulis  par\  ulis  petioli  ba-^i  adnatis ; 
foliolis  5  -  7-jugis  linearibus  acuiis  ;  spieis  in  peduncuio  loliuni  super- 
ante  sparse  pluriflon!* ;  floribiis  subscftsilibus ;  wilycis  d<;ntibus  subu- 
lalis  tul)o  cnmpamilato  ivquilon^is  ;  corolla  albida  sursum  purpurea, 
carina  af'ic*'  inrit'xo  producto  ()bt;iso ;  leguminibus  iininaiuris  obloniro- 
liiiearibus  cstipitati.s  cano-puberulis  pi.  ni.  obcouiproj*-!?  sopfo  conipleto 
bilf>pel!atis  pleiospermii*.  —  Arizona,  near  Camp  Grant,  April,  Dr. 
Edward  Palmer.  Probably  same  m  the  plant  from  Tubac,  Dr.  Parry, 
and  Los  Nogales,  Capt.  E.  K.  8mitli,  mentioned  at  the  end  of  my 
revision  of  the  genus  (p.  234).  But  Dr.  Palmer's  specimens  are  lees 
whitei  the  calyx  with  some  dark  hairs  intermixed,  and*  the  flowers 
smaller ;  those  in  Capt.  Smith's  specimens  are  half  an  inch  long,  in 
both  too  large  to  be  properly  ranke<l  among  Micranthi,  The  inflexed 
and  almost  beak-like  but  obtuse  summit  of  the  keel  is  nearly  as  in  ^i. 
Sonorm  and  A*  kumisiratus, 

AsTBAOALUS  (Phaca)  Palmbki  ;  cinereo-pttberttlnsy  glabratos ; 
caule  ultrapedali;  stipulis  brevissimis;  foliolis  8  — IS-jugis  oblon|^$ 
spieis  In  peduncnio  folinm  snpemnte  strictis  lazius  moltifloris ;  brscteia 
subulatis  pedioelto  brevissimo  aequalibus;  ealyds  dentibns  snbolatis 
tubo  campannlato  fere  asqailongb  corolla  purporeo<c«eruiea  dimidto 
brovioribos ;  legumintbus  arrectis  estipitatis  pnberulis  plano-ooropressU 
semi-o^atis,  sninria  aeutis  band  introfiexis,  ventraii  medio  5-7-sperma. 
—  CSamp  Grant,  in  Southern  Arizona,  Dr.  Edward  Palmer,  comm. 
Engelmann.  Base  of  the  stem  not  seen.  Leaflets  6-9  lines  long. 
Spike  A  "5  inches,  flowers  8  lines,  legumes  half  an  inch  in  length. 
From  the  fruit  it  should  be  placed  with  the  JBomtdM,  but  the  habit  is 
rather  ditTLrcnt,  and  the  pod  very  broad. 

AsTUAr.Ai.rs  lIoRNii  (PiiACA,  Jnfl(iti)  :  caulo  crocto  (ut  videtur 
bipedali)  glal>ro  ;  stipulis  minimis  subulatis  discrctis  mox  reflexis ; 
foliolis  mulfijugis  oblongo-lincaribus  adpi  er-^c  pilosulis ;  pedunculis 
folia  a  cju  uiiibus  capitato-pluritioris  ;  tioribus  fere  sessilibus ;  calvce 
corolla  Havida  rectiuscula  dimidio  breviorlbus,  dentibus  subulatis  lubma 
brevi-oampanulalum  suba?qnantibus  ;  Icguniinibus  (pro  sectione  parvu- 
lis)  arete  capitatis  estipitatis  brevi-ovatis  acuminatis  pilosis  inflatis 
10  -  Id-spermis.  —  Near  Fort  Tejon,  or  in  Owen's  Valley,  Tulare  Co»» 
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In  S.  E.  California,  Dr.  G.  U.  Horn,  1863. --This  belongs  to  the  sub- 
division which  comprises  A.  maerodon  (of  which  the  fruit  is  stiil  un- 
known) and  A.  DougUuii,  It  ia  lemarkable  for  the  capitate  flowers, 
rather  few  OTules,  and  veiy  pointed,  ovate-acuminalCi  crowded  pods, 
which  are  barely  two  thirds  of  an  inch  in  length. 

Latbtbus  8ULPHIJRBUS,  W.  II.  Brewer  {L,  oehroleucuM  t  Torr.  in 
Bot  Whipp].,  p.  21,  non  Hook.) :  caulibus  acute  angulatis ;  foliolis 
8-12  oblongis  vel  ovato-seu  oblongp-Ianceohttis  sobcoriaceis  rigidis 
(lin.  6-18  longis)  reticuktis;  stipulis  semiiUiggitatis  sensim  acomin* 
utis  vel  acutissiinis ;  peduncuhs  folium  adoequantihus  plurifloris  ;  flort- 
bus  brevibus  (seinipollicui ibus)  ;  calycis  dentibus  valtle  ^t^a•quallbu^  ; 
corolla  sulphurea  obtusissima.  vexillu  alns  carinauiqiu-  latam  semi- 
rotij i)(iaiuin  taiUuni  cequantibus.  —  In  woods,  &c,  along  the  foot-bills  of 
t\\v  Sh  rra  Nevada,  from  several  collectors.  Variously  contu>e(i  uitli 
li.  iKhroleucus^  venosus,  &c.  Apparently  the  color  of  the  tlowers  alone 
has  caused  it  to  be  referred  to  the  former,  and  these  arc  not  "yellowish 
Avhitc,'*  but  truly  sulphur-yellow."  The  limb  of  the  keel  is  almost  as 
wide  as  long. 

Cassia  Gotesii:  pube  brevi  sericea  subnitente  undique  incana; 
caule  l-2*pedali  e  radice  perenni;  stipulis  setaceis;  foliolis  2-3- 
jugis  ellipticis  basi  insequalibus  mucione  cuspidatis,  glandubi  cum 
stipite  toroentoso  setacea  inter  omnia  paria ;  racemis  ooiymbosis  pluri- 
lloris ;  legamine  poUieari  brevi-oblongo  fere  recto  tomldo  canesoente 
pedicello  pauilo  longiore  seminibus  horicontalihus  fansto^  TaWis  sob- 
marginatis.  —  Camp  Grant,  and  south  of  Presoott,  Arixona,  Dr.  Elliott 
Coues  (to  whom  the  sp^-cies  is  dedicated)  and  Dr.  Edward  Palmer. 
•*  Root  ustd  by  the  Itidians  as  a  cathartic.  Flowers  bright  orange- 
yellow."  In  aspect,  foliage,  and  liowers  very  like  C.  Lindheimeriana, 
except  that  there  are  never  more  tban  .'i  pairs  of  lejiflets ;  and  the 
legume  is  very  ditlerenf,  resembling  that  of  C.  Ixiu/n'tn'oiJes  and  (7. 
MatmHaHOy  but  more  turgid ;  the  oval  seeds  apparently  horizootaL 

PoTBNTiLLA  (Couarum)  dbpaupbbata,  Engdm.  MSS. :  pilosnla, 
erecta;  foliis  pinnatisectis ;  foliolis  lineari-laneeolatis,  panicula  plnri- 
flora;  eepalis  purpurascentibos  e  basi  lata  attenuato<«ubuIaiis  acces- 
floria  angusto-subutata  bis  excedfentibus ;  petalis  parris  linearibus  atro- 
purpureis;  staminibus  5;  carpellis  2  in  receptaculo  loii^e  vUIgso. 
—Williams  Mountain,  Western  New  Mexico^  A.  L.  Anderson.  *^  A 
remarkable  species,  connecting,  as  it  does,  hma  with  the  section 
Comarum."    G.  Engelmann. 
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CEirOTRRRA  Whitnkyi,  p.  340,  is  evidently  Godetia  grandijbrot 
LindU  Bot.  Reg.  28,  t.  61  :  but  it  may  retain  tbia  name  in  (Eaothera 
on  account  ol'  iho  old  U'J.  yrandijloray  An. 

Lkwisia  buaciiycai.tx,  Engebn.  MSS. :  foUis  .^pailiul.itis  vol  sub- 
Iin<'aril)us ;  scapo  baud  artn  ulato  nudo  (iiiia  basi  taniuin  bibracteolaio)  ; 
calyoe  herbaceo  (U'ciissuliin  4-s<*palo  (sepall-  ovatis)  pt  talis  7  -  'J  oune- 
atu-obovatis  2-'3-|>lo  brevioribus ;  8taiiiirui>iis  10 -lo;  ^ti;:iriaiibiis 
5-7  fJlylo  breviore.  —  W.  New  Mexico,  Dr.  Newberry.  Fort  Whip- 
ple, Aiuona,  Ductord  Coues  and  Palmer;  and  Utah,  Dr.  Brewer,  in 
berb.  Kiigclmaiin.  Plant  witb  the  habit  of  Talinuni  pygmceutn  and 
Calandrinia  acaulisj  but  necessarily  a-'sociated  witb  Lewi^ia  on  account 
of  the  number  of  the  8epal>  and  the  dehiscence  of  the  capsule  (circum- 
Bidsile  at  base)  ;  yet  too  closely  related  to  CcUandrinia.  Flowers  less 
than  an  inch  long,  "  fragrant ;  petals  white  with  purple  vein?."  Coty- 
ledons incumbent ;  those  of  L»  redivwa  are  figured  in  Bot.  Beechey, 
probably  incorrectly,  as  accumbcnt.    G.  Englemann. 

Leucotdob  Dayisi^,  Torr.  MSS. :  Euieueothoe ;  foliis  elliptioo- 
oblongis  utrioque  obtusis  tenuissiine  serrulatis  breviter  petidalis; 
racemis  terminalibus  laxifloris  folia  longe  superantibos ;  sepalis  ovato- 
lanceolatis  cum  bivcteolis  bracteisque  subscarioso-albjdis;  .antbere 
loculU  bimucronatis.  —  Nevada  Co^  near  Eureka,  California,  Miss 
J.  Davis ;  one  out  of  a  fine  and  beautifully  prepared  ooUection  of  planta 
recently  made  by  her  in  that  district.  In  mode  of  growth,  inflores- 
oenoe,  and  flowers,  tbis  interesting  new  Western  representative  of  the 
genus  accords  with  Leucothoe  proper  (as  characterized  in  Gray's 
Manual),  except  that  the  racemes  are  terminal  and  much  sorpassuig  the 
leaves.  These  are  one  and  a  half  or  two  inches  long. 

Phacblia  (Eutoca)  btdrophtlloidrs,  Torr.  MSS.:  buroilis, 
e  rbizomate  raraoso  repente  multicauli? ;  foliis  ovatis  subrhombeis  ob- 
iongisvc  obtusis  inciso-paucidoulatis  lobatisvu  nunc  lobis  infitnis  fere 
discretis  lyratis  utiiuque  tntenti-sericeis,  petiolo  lamuuun  pequante 
caule  et  inflorescentia  hispidulis ;  cynia  terminals  parva  conferta  ; 
corolla  cii'i  ulrji  cumpunulata  calyce  paullo  longioi  t-,  ap()endicibus  luiiii- 
simis  maxiiiiis  ;  genitalibus  exsertis  ;  placentis  0  -  8  -  ovulatis  ;  aip- 
sula  oblonga  acuta  calycem  adsequaiite.  —  Kbbeti's  Pa<>,  and  near 
Lake  Tenaya,  8  —  0.000  feet,  Bri-wer.  Open  woods  alon^  the  trail  of 
the  Yosemite,  from  6,000  down  to  5,000  feet,  Bolaoder.  Stems  3-6 
inches  high. 
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DRAPERIA,  Torr.  Nov.  Gen.  HydrophySearwn, 

Calyx  e  aepalis  5  aagttfttiMiinb.  Corolla  iuboloeo-infundibali* 
formisy  limbo  5-lobo.  Stamina  5,  inaqailoDgp ;  filamentis  inappeodi- 
cylatts  coroU»  tobo  iiueqaaliler  adnatis.  Stylus  filiformis,  apioe 
bifidua;  stigmata  capiteUata.  Ovarium  biloeulare:  ovnla  in  loculis 
gemina,  anatropa,  ex  apioe  fere  plaeentee  nerviformis  pendala*  Cap- 
Bola  gtoboea,  subdidyma,  membranaeea,  locuHcida,  valvia  a  dtaaepi- 
moDto  utrinqQe  dispemo  solutia.  Semina  kwuloe  replentia,  facie  con- 
cava  medio  carinata. —  Herba  malticaalisi  bomilis,  serioeO'pilofia ; 
eaulibtts  difibsis  basi  ligneaeentibus ;  fbliis  opporitis  otatis  penDiTemis 
intt^rrimls  loogtos  petiolatis ;  cymis  soorpioideis  nadia  tenuher  pedoii* 
eolatis ;  Horibas  ebracteatis  oonfertis  pallide  purpureia.  Genua  inter 
Namam  et  Phaceliam  quasi  medium  insigne. 

Drapeuia  systyla,  Toit.  Naina  sijstyla^  Gray  in  Proceed. 
Amer.  Acad.  6,  p.  37.  Calitbrnia,  Lobb. ;  in  the  Yosoraite  Valley, 
iirt-wcr,  Torrcy,  Bolander;  Northern  California,  A.  WrxKi;  Nevada  Co., 
Miss  N.  J.  Davis*.  This  genus,  particularly  iiiteresliiig  Uii  a  transition 
from  the  Hydroletc  to  tlie  proper  HydrophyllacecPy  is  dedicated  to  Profes- 
•  '  sor  John  Draper  of"  New  York,  author  of  a  Trcatiso  on  (he  Forces 
which  produce  tlie  Organization  of  Phmts,  and  of  »)tiier  di.stingui.-^hed 
physiological  and  philosophical  works.  It  was  first  detected  by  Mr. 
Lobb  (station  not  recorded),  and  briefly  characterized  by  Dr.  Gray 
as  a  NcmWy  without  examination  of  the  interior  of  the  ovary  of  the 
fragment  sent  to  him  by  Dr.  Hooker.  With  the  corolla  and  nearly  the 
andrcccium  of  tbat  genus  it  combines  the  gynncium  and  seeds  of 
Pkacelia  proper,  except  that  the  ovary  and  pod  are  two-celled,  and  the 
opposite  leaves  are  peculiar.  The  embryo  baa  not  been  found,  even 
in  apparently  full-grown  aeeds.   J.  Torrey. 

LBPTORoa  601.ANDBRI,  Thurber,  MSS.:  puaiUua;  culmo  baai  va* 
ginato  aupeme  folio  aolitario  Itneari  inatrocto}  ligula  elongata  acnta; 
▼aginia  laxia  atriatia ;  apica  solitaria  bad  vaginata ;  spieolia  unifloria ; 
glnmia  tranaTeraia  aubtsqualibus  flore  vix  longioribuaj  paleia  aub- 
aequalibna,  inferiore  baai  breviter  barbate  aplce  eroao-dcntalo  longius 
ariatata. — Culmi  1  -5-polllcarea,  aaepioa  ad  nodum  aolitarinm  genicn* 
lati.  Folium  aemipollicare.  Palea  inferior  acabra,  oosta  valida  in 
aristum  palca  ipsa  dtmidio  breviorem  producta. — Very  distinct  from 
L»  pamieidtUm,  which  b  also  found  in  Oaliibmia.  Dry  gravelly  soil, 
Bossian  River  Valley,  CaliliMniia,  Bolander.   6.  Thniber. 

VOL.  VII.  61 
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September  10, 1867.  —  Adjoubned  Statute  Meeting. 
The  President  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Dr.  J.  Mason  Warren  and  Dr.  James  Jack* 
son,  of  the  Resident  Fellows;  of  Jeremiah  Day,  former  Presi- 
dent of  Yale  College,  of  the  Associate  Fellows ;  and  of  Sir 

"SViiliuiii  Lawrence,  Augubtiis  IJoeckh,  and  Michael  Faraday,  of 
the  Foreign  Iloaorary  Members. 
The  following  paper  was  preseuted :  — 

Ujjoii  the  Lo^  ic  of  Mathematics,    By  C.  S.  Peirce. 

Part  L 

The  object  of  tb«  present  paper  is  to  show  that  there  are  eertain 
general  proposittoiu  from  which  the  troths  of  mathematics  follow  syl- 
logistically,  aod  that  these  propositions  may  be  taken  as  defioitioDS 
of  the  objects  under  the  consideration  of  the  msthematician  without 
involving  any  assumpUon  in  reference  to  experieoce  or  intuition. 
That  there  actually  are  such  objects  in  experience  or  pure  intuiUon  is 
not  in  itself  a  part  of  pure  mathematics. 

Let  u<  lirst  turn  our  attention  to  the  lugual  eaK  ulus  of  Boole.  I 
have  showu  in  a  previou?  communication  to  the  Academy,  that  this  cal- 
culus involves  eight  operations,  viz.  Logical  Addition,  Arithmetical 
Addition,  Lugioil  Multiplication,  Arithmetical  Multiplication,  and  the 
processes  iaver&e  to  these. 

Defimiioni. 

1.  Identity,    a  =  b  expresses  the  two  facts  tliat  any  a  h  b  and  any 

ft  is  rr. 

2.  Logical  Addition,  a  -\r  h  donotcs  a  inrmber  of  the  class  which 
contains  under  it  all  the  as>  and  all  the  6  ^,  and  nothing  el»e. 

8.  Logienl  Afnliiplirnfion.    a  ,  h  denotes  otdy  whatrvcr  is  both  a  and  b, 
4h  Zero  denotes  nothing,  or  the  class  without  extent,  by  which  we  mean 
tiiai  if  a  is  any  member  of  any  class,  «  -|r  0  is  «. 

5.  Unity,  denotes  being ^  or  the  class  without  content,  by  which  we 
mean  that,  if  a  is  a  member  of  any  class,  a  is  a ,  1 . 

6.  Arithmetical  Addition.  a4~^«>^  a, is  the  same  as  a  -jr  ^ 
but,  if  a  and  b  are  classes  which  have  any  extent  in  common,  it 
is  not  a  class. 
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7.  Arithmetical  MnltipHcation.  a  h  represents  an  event  when  a  and  h 
are  events  only  if  these  events  are  independent  of  each  other,  in 
whicli  ease  a  h=za  ,,b.  By  the  events  being  independent  is  meant 
that  it  \A  possible  to  take  two  8erie<;  of  termS)  A^^  Jj,  &c.,  and 
Bf,  B^^  B^^  &C.,  such  that  the  following  oondidODS  will  be  satisfied. 
(Here  x  denotes  anj  individual  or  class,  not  nothing;  J,„, 

/?„.  any  members  of  the  two  series  of  terms,  and  ^A^  2 
2{A,B)  logical  sums  of  some  of  the  A^'sy  the  Bb's»  and  the 
(^a,  J^)'s  respectivelj). 

Condition  1.    No  J„  i^  A^. 

«    2.  No  yy,,,  is  /y,.. 

3.   x  =  2:{A,B) 


««      4.  a==2M. 
5.  h=zZB. 


**      6.   Some  A^,  is  B^» 


From  these  definitions  a  series  of  theorems  follow  syllogisttcallj,  the 
prooft  of  most  of  which  are  omitted  6a  aeoount  of  their  ease  and  want 
of  interest. 

I. 

If  a     6,  then  6  ==  a. 

IT. 

a=pbf  and  b=pc^  then  a=pc» 

m. 

1$  a-\rh^e^  then  6  -|r  a  ^  c. 

If  a  -jr  ^  =F  w»  and  ft  -|r  c  ^  n  and  o  -|r  «  ==  a:,  then  m  '-fr  e  =f 
Corollanj.  —  These  last  two  theorems  hold  good  also  for  arithmeti- 
cal addition. 

V. 

Tf  a  b=-c  and  a'  hz^Ct  then  a  =i=  a',  or  else  there  is  uothiug 
not  b. 

This  theorem  does  not  hold  with  logical  addition.  Bat  &0m  defini- 
tion 6  it  follows  that 

No  a  is  6  (supposiug  there  is  any  a) 

No  a'  is  h  (supposing  there  is  any  of) 
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neither  of  which  propositions  would  be  implied  in  the  corresponding 
i'ormulie  uf  logical  addiliou.    Now  from  UeOiiitionB  2  and  G, 

Aoj  a  is  e 

»*.  Any  o  is  coot  ft 

But  agun  from  definitions  2  and  6  we  have 

Any  e  not  h  is  a'  (if  there  is  any  not  b) 

Any  a  is  a'  (if  there  is  any  not  h) 

And  in  a  similar  way  it  could  be  shown  that  any  a'  is  a  (under  the 
same  supposition).   Hence  by  definition  1, 

a  ^  o'  if  there  is  anything  not  h, 

SekoHmnu—In  arithmetle  this  proposition  is  limited  by  the  suppo- 
sition that  b  is  finite.  The  supporition  here  though  similar  to  that  is 
not  quite  the  same. 

VI. 

If  a ,  ft  7  c,  then  ft^a  ^  e. 

vu. 

If  a , ft  ^  m  and  b,c^n  and  a , n  ^  dc^  then  tn,e=^x. 

Tin, 

If  m  J  n  =  /j  and  a  -\r  m  ==  u  and  a      n  =p  v  and  a      b  =p 
then  tf,  V  =p  X. 

iz. 

If  m-^n^b  and  a^mspu  and  a^nspv  and  a  fb^x,  then 
If  -|r  V  =F 

The  proof  of  this  theorem  may  be  given  as  an  example  of  the 
proofs  of  the  rest. 

It  is  required  then  (by  definition  S)  to  prove  three  propositions, 
vis. 
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1st.  That  any  u  is  a;. 
Sd.  That  any  visx. 

♦ 

8d.  That  any  xwAuh  v, 

Firtt  ProposiHen, 

Since  u  ^  a  ]  i»  by  duiiuition  3 

Any  tc  if  my 

and  since  m  -)r  n  ^  &  by  definition  2 

Any  m  is  ^ 

whence  Any  ti  ia  6, 

Bat  since  u  =p  a ,  m  by  definition  3 

Any  « is  a» 

whence  Any  u  is  both  a  and  b. 

Bat  since  a ,  6  =  x  by  definition  8 

Whatever  is  both  a  and  bnx 
whence  Any  ui»x. 

Second  PmpatUim* 
This  is  proved  like  the  first. 

Third  Pt^^potUwn, 
Since  a ,  m  ==  u  by  definition  3, 

Whatever  is  both  a  and  m  is  u. 

Of  Whatever  is  not  u  is  not  both  a  and  m. 

or  Whatever  is  oot  u  is  either  not  a  or  not  m, 

or  Whatever  is  not  u  and  is  a  is  not  m. 

Bat  since  a  ,  6      x  by  definition  3 
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Any  X  is  a, 

whence  Any  a;  not » is  nol  u  and  is 

whence  Any  «  not  u  is  not  in. 

But  since  a ,  6  ^  X  bjr  definition  3 

Any  « is  ^ 
whence  Any  a;  not  u  is  ^ 

Any  X  not  u  is  &  not  m. 
But  since  m  -{r  »  =F  ^  ^y  definition  2 

Any  b  not  m  is  n, 
whence  Any  x  not  » is  n, 

and  therefore  Any  x  not  u  is  both  a  and  m. 

But  sinoe  a » v  by  definition  8 

Whatever  is  both  a  and  u  is 
whence  Any  x  not  u  is  v. 

GbroJZdfy  l.^Tbis  proposition  readily  extends  itself  to  arithmetical 

addition. 

Corollary  2.  —  The  converse  propositions  produced  by  transposing 
the  last  two  identities  of  Theorems  viii.  and  IX.  ai*e  also  true. 

CoroUanj  3.  —  Theorems  vr.,  vii,,  and  IX.  hold  also  wiih  aiiihuiL il- 
eal multipUcution.  This  is  suthciently  evident  in  the  case  of  theorem 
VI.,  because  by  definition  7  we  have  an  atlditicjnal  premise,  namely, 
that  a  and  h  are  independent,  and  an  additional  conclusion  which  is 
the  same  as  that  uremi^e. 

In  order  to  >\\o\\'  the  extension  t)f  the  other  theorems,  I  shall  beg^in 
with  the  following  lemma.  If  a  and  b  are  independent,  then  eorre- 
sponding  to  every  pair  of  individuals,  one  of  which  is  both  a  and  6,  there 
is  just  one  pair  of  individuals  one  of  which  is  a  and  the  other  h ;  and 
conversely,  if  the  pairs  of  individuals  so  correspond,  a  and  b  are  iode* 
pendent.  For,  suppose  a  and  b  independent,  then,  by  definition  7,  oon* 
dition  3,  every  class  {A^  B,)  is  an  individoal.   If  then     denotes  any 
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whicli  is  a,  and  aoy  which  is  b,  by  condition  6  (^.,  and 
B^)  both  exist,  and  by  conditions  4  and  5  the  former  is  any  indi- 
vidual a,  and  the  latter  any  indivitkial  h.  But  given  this  pair  of  indi- 
viduals, both  of  ihe  pair  {A^  B^)  and  {A^yB^  exist  by  condition  & 
But  one  indivtdoal  of  this  pair  is  both  a  and  b*  Hence  the  pain  cor- 
respond, as  stated  above.  Kext»  suppose  a  and  6  to  be  anj  two  classes. 
Let  the  series  of  ula's  be  a  and  not-a ;  and  let  the  series  of  JL*s  be 
all  individuals  separately.  Then  the  first  five  conditions  can  always 
be  satisfied.  Let  us  suppose,  then,  that  the  sixth  alone  cannot  be 
satisfied.  Then  and  B^  may  be  taken  such  that  ( Jp,  B^  is  noth- 
ing. Since  A^  and  B^  are  supposed  both  to  exist,  there  must  be  two 
individuals  (Jp,  B^  and  {A^,  B^)  which  exist.  But  there  Is  no  cor^ 
responding  pair  B^)  and  ( Jp,  B^),  Hence,  no  case  in  which  the 
sixth  condition  cannot  be  satisfied  simultaneously  with  the  first  five  is 
a  case  in  which  the  pairs  rightly  correspond  ;  or,  in  other  words,  every 
case  in  which  the  pairs  correspond  rightly  is  a  case  in  which  the  sixth 
condition  can  be  jr^atisfied,  provided  the  first  live  can  be  .-atisficd.  But 
the  tirflt  Uve  can  always  be  ^alisHed.  Hence,  if  the  pairs  correspond  aj 
stated,  the  cla-^ses  are  independent. 

In  order  to  show  that  Theorem  vii.  may  be  extended  to  arithmetical 
niMlii].Ii(nfi(in,  we  have  to  prove  that  if  a  and  b,  b  and  c,  and  a  and 
{t>,c)^  are  iiidcpendciit,  tht*n  (a,  />)  and  r  arc  iiid('|)endent.  Let  5  de- 
note any  individual.  Corresponding  to  every  .s  wiih  ((i,h,r),  tliere  is 
an  a  and  (h,  c).  Hence,  corresponding  to  every  s  with  s  and  with 
(a,  b,  c)  (which  is  a  particular  case  of  that  pair),  there  is  an  «  with  a 
and  with  (b,  c).  But  for  every  s  with  (6,  c)  there  is  a  i  with  e ;  hence, 
corresponding  to  every  a  with  «  and  with  {b,c),  there  is  an  a  vriih  b 
and  with  c.  Hence,  for  every  9  with  *  and  with  (a,  6,  c)  there  is  an  a 
with  b  and  with  c.  For  every  a  with  b  there  is  an  .<?  with  (a,  h)  ;  lit-nce, 
for  every  a  with  b  and  with  e,  there  is  an  «  with  (a,  b)  and  c.  Hence, 
for  every  s  with  »  and  with  (a,  5,  c)  there  is  an  #  with  (a,  6)  and  with 
c.  Hence^  for  every  9  with  (a,  b^  e)  there  is  an  (a,  b)  with  <r.  The 
converse  could  be  proved  in  the  same  way.   Hen<^  dbc 

Theorem  ix.  holds  with  arithmetical  addition  of  whichever  sort  the 
multiplication  is.  For  we  have  the  additional  premise  that  No  m  is 
n  ** ;  whence  since  **  any  u  is  m "  and  *^  any  p  is  n,"  no  u  is  v," 
which  is  the  additional  coodunon. 

Corollary  2,  so  far  as  it  relates  to  Theorem  iz.,  holds  with  arithmet- 
ical MMitfoo  and  multiplication.  For,  dnce  no  m  is  ii|  every  pair,  one 
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of  which  is  a  and  either  m  or  n,  is  either  a  pair,  one  of  which  is  a  and 
m,  or  a  pair,  one  of  which  is  a  and  «,  and  is  not  both.  Hence,  since 
for  every  pair  one  of  which  is  a  and  m,  there  is  a  pair  one  of  which  is 
a  and  the  other  m,  and  since  for  every  pair  one  of  which  is  a,» 
then  is  a  pair  one  of  which  is  a  and  the  other  n ;  for  every  pair 
one  of  which  is  a  and  either  m  or  there  is  either  a  pair  one  of  which 
is  a  and  the  other  m,  or  a  pair  one  of  which  is  a  and  the  other  r«  and 
not  both  ;  or,  in  other  words,  there  is  a  jpaJur  one  of  which  is  a  and  the 
other  either  m  or  n. 

[It  would  perhaps  have  been  better  to  give  this  complicated  proof 
in  its  foil  syllogistic  fbim.  Bnt  as  my  principal  object  is  merely  to 
show  that  the  various  theorems  could  be  so  proved,  and  as  there  can 
be  little  doobt  that  if  this  is  true  of  those  which  relate  to  arithmedcal 
addition  it  is  true  also  of  those  which  relate  to  arithuMtical  multiplies* 
tion,  I  have  thought  the  above  proof  (which  is  quite  apodeictic)  to  be 
sufficient.  The  reader  should  be  careful  not  to  confound  a  proof  which 
needs  itself  to  be  experienced  with  one  whidi  requires  experience  of 
the  object  of  proof.] 

X. 

Jfabspe  and  a'  b^Cf  then  a     a',  or  no  6  exists. 

This  does  not  hold  with  logical,  but  does  with  arithmetical  multipli- 
cation. 

For  if  a  is  not  identical  with  a',  it  may  be  divided  thus 

«  =^  a »  a'  -|-  a  ,  a' 
if  d'  denotes  not  a'.  Then 

and  by  the  definition  of  independence  the  Itist  term  does  not  vanish 
unless  {a  ,  a')  =  0  or  all  a  is  a' ;  but  since  a  ,  Z»  a' ,  A  ==  (a ,  a')  ,  6  -j- 
(a ,  a  )  ,  this  term  does  vanish,  and,  tlierefore,  only  a  is  a',  and  in  a 
similar  way  it  could  ha  &huwn  that  only  a'  is  a. 

XL 

This  is  not  true  of  arithmetical  addition,  for  since  by  defioitioa  7, 
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by  Tbeorem  iz. 

Whence  x  a  ~  Oy  while  Dt^ittter  x.  nor  a  is  zero^  which,  as  will 
appear  directlj,  is  impossible. 

XII. 

0,a  =F  0 

/V0^.--*For  caI10,a=FX.  Then  by  definitioii  8 

X  belongs  to  the  daas  ttero, 

•-.  by  definition  4  xt^O, 

OmroBary  1.— The  same  reamiiing  applies  to  aridinietieal  multi* 
pllcatioii. 

.  (hrottary  2. — From  Theorem  x.  and  the  hist  coroUaiy  it  follows 
that  if  a  6  =  0,  either  a  =p  0  or  6  z^:  0. 

xin. 

a ,  a  ^  a. 

a  -\r  a  =p  a. 

These  do  not  hold  with  arithmetical  operations. 

General  SchoUum.  —  This  oonclodes.  the  theorems  relating  to  the 
direct  operations.  As  the  invene  operations  have  no  peealiar  logical 
interest,  thiBy  are  passed  over  here. 

In  order  to  prevent  misapprehension,  I  will  remark  that  I  do  not 
undertake  to  demonstrate  the  principles  of  logic  themselTes.  Indeed, 
as  I  have  shown  in  a  previous  p^por,  these  principles  eonndered  u 
specohitiTe  truths  are  absolutely  «npty  and  indistinguishable.  6nt 
what  has  been  proved  is  the  maxim  of  logical  procednie,  a  certain 
system  of  signs  being  given. 

The  definitions  given  above  for  the  processes  which  I  have  termed 
arithmetical  plainly  leave  the  functions  of  these  operations  in  many 
cases  uninterpreted.  Thus  if  we  write 

VOL.  yn.  52 
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a  +  (6  4-  c)  =i=  (a  4-  6)  4-  c 

(ab)  c^a{be) 

a  {7n      n)  =p  a  m  -\-  a  n 

we  have  a  series  of  ideiititit^s  who?e  tnith  or  falsity  is  entirely  un- 
determiiial)le.  In  m  ilcr.  tluTcfore,yV//y  fo  (frfine  thos<  '  i  '  rations,  we 
will  say  that  all  propusitions,  equations,  and  idcntifiti  wliieh  are  in 
the  ffoncrnl  case  left  by  tlif  fornuT  (It  fiiiitions  undetermined  as  to  truth 
shall  be  true,  provided  they  are  £o  in  ail  iutcrpretable  cases. 

On  ArUhmetie, 

JCqnaliti/  is  a  relation  of  which  identity  is  a  isjx'oies. 

If  we  were  to  leave  equality  witiiuiu  ttirtlier  d»;iiaing  it,  then  by  the 
last  scholium  all  the  formal  rulcii  of  arithmetic  would  follow  from  it. 
And  i\m  completes  the  central  design  of  this  paper,  as  far  as  arith- 
metic is  concerned. 

Still  it  may  be  well  to  consider  the  matter  a  little  further.  Imagine, 
then,  a  particular  eiise  under  Boole's  calculus,  in  which  the  letters  are 
no  longer  terms  of  first  intention,  but  terms  of  second  intention,  and 
that  of  a  special  kind.  Genus,  species,  difference,  property,  and  acci- 
dent, aro  the  well-known  terras  of  second  intetition.  Thcf^e  relate  par- 
ticularly to  the  corriprehcnsion  of  first  intentions  ;  that  is,  they  refer 
to  different  sorts  of  predication,  (xcnus  and  species,  however,  have  at  • 
least  a  secondary  nrfbrence  to  the  exieiuion  of  first  intendons.  Now 
let  the  letters,  in  the  particular  application  of  Boole's  caieolos  now 
supposed,  be  terms  of  second  intention  which  relate  exdudvelj  to  the 
extension  of  first  intentions.  Let  the  differenoes  of  the  chai^cters  of 
things  and  events  be  disregarded,  and  let  the  letters  signify  only  the 
differences  of  classes  as  wider  or  narrower.  In  other  words,  the  only 
logical  comprehension  which  the  letters  considered  as  terms  will  have 
is  the  greater  or  less  divisibility  of  the  classes.  Thus,  n  in  another 
case  of  Boole's  calculus  might,  for  example,  denote  **  New  England 
State";  but  in  the  case  now  supposed,  all  the  diaracters  which  make 
these  States  what  they  are  being  neglected,  it  would  signiiy  only  whai 
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e^Bentiallj  belongs  to  a  dan  which  has  the  same  relations  to  higher 
and  lower  cUwsee  whieh  the  class  of  New  England  Stales  has,— that 
is,  a  ooUection  of  tix. 

In  this  case,  the  sign  of  identitj  will  receive  a  special  meaning. 
For,  if  m  denotes  what  essentially  belongs  to  a  class  of  the  rank  of 
sides  of  a  cube,"  then  mz^n  will  imply ^  not  that  every  New  Eng- 
land State  is  a  side  of  a  cube,  and  conversely,  but  that  whatever 
essentially  belongs  to  a  elass  of  the  numerical  rank  of  ^  New  England 
Stat^is  "  essenliHlly  belongs  to  a  cla.ss  of  the  rank  of  uided  of  a  c  ube, 
and  conversely.  Identity  of  thi.-.  particular  M»rt  may  be  termed  erjiiality^ 
and  be  deiu>ie(i  by  the  .-ign=:-*  Monuvfr,  since  the  num**riciil  nuik 
of  a  tog  iced  mm  dejiends  on  the  ideiitily  or  diverisity  (in  lir.st  inLention) 
of  the  integnmt  parts,  and  since  the  nnmerical  rank  of  a  logical 
product  depends  on  the  identity  or  diversity  (in  fir?'t  intention)  of  parts 
of  the  factors,  logical  addition  and  multipliciition  can  have  no  place  in 
this  system.  Arithmetical  a<ldition  and  multiplication,  however,  will  not 
be  destroyed.  ab=.  c  will  imply  that  whatever  esseatiayy  belongs)  at 
'once  to  a  class  of  the  rank  of  a,  and  to  another  independent  class  of 
the  nmk  of  b  belongs  essentially  to  a  class  of  the  rank  of  e,  and  con- 
versely, a  -|-  6  =s  e  implies  that  whatever  belongs  essentially  to  a 
class  which  is  the  logical  sum  of  two  mutually  exclusive  classes  oT  the 
ranks  of  a  and  b  belongs  essentially  to  a  class  of  the  rank  of  and 
conversely.  It  is  phdn  that  from  these  definitions  the  same  theorems 
follow  as  from  those  given  above.  Zero  and  unity  wilt  as  before,  de- 
note  the  classes  which  have  respectively  no  extension  and  no  compre- 
hension ;  only  the  (joinprehension  Iw  re  spoken  of  i»,  of  cours* that 
comprelieusinn  which  alone  belon^^s  to  letters  in  the  system  now  eon- 
siden'd.  that  i-,  this  or  tiiat  ilff;ree  of  divi>ibility  ;  and  therefore  Hiiitii 
will  be  what  belongs  essentially  to  a  class  of  any  rank  independent  of 
its  divisibility.  These  two  classe^^  nlone  are  common  to  the  two  sys- 
tem:), because  the  tirst  intentions  of  these  alone  determine,  and  are  de- 
termined by,  their  second  intentions.    Finally,  the  laws  of  the  Boolian 

*  Thdit,  in  one  point  of  view,  idmUl^  is  a  Mpccies  of  equaiitjf,  aildf  in  another, 

the  rvvurse  k  the  case.    This  h  becaiue  the  Being  of  the  copula  may  be  consid* 

ercd  on  the  one  hnnil  (with  De  Morgan)  n.«  ft  «5pcrial  di  ^cription  of  "  inconvirtthle, 
transitive  rrlatif>n,"  while,  on  thv  othw  h.iinl,  ull  tvliui«>ii  may  bo  cdii-ideri-d  as  u 
S{>ci*ial  deli  riiiitiiiliuri  of  lu  iiii,'.  It  a  1 1«  liaii  >lniiil«l  l>e  ili-.puM,'<l  to  »ec  a  forifrsi- 
diciioQ  huru,  an  acuuratu  uuaiyt»is  ot  the  matter  will  show  him  tiiat  it  h  uuly  a 
verbal  one. 


* 
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calculus,  in  its  ordinary  form,  arc  identical  with  tliOsse  of  this  other  so 
far  m  the  latter  apply  to  zero  and  uni/i/,  because  every  class,  in  its 
first  intention,  is  either  without  any  extension  (that  is,  is  nothing),  or 
belongs  easentially  to  that  rank  to  which  everj  dasg  belongs  whether 
divisible  or  not. 

These  considenUionfl,  together  with  those  advanced  on  page  293 
(I  IS)  of  this  Tolaine,  wil]«  I  hope,  pat  the  relations  of  logic  and 
arithmetic  in  a  somewhat  clearer  light  than  heretofore. 


October  8, 1867.  —  Monthlt  Meetino.  • 

The  CoBRESFONDiNa  Secretart  in  the  chair. 

The  Corresponding  Secretary  read  letters  relative  to  ex- 
changes ,  also  a  leUer  from  Major-Geiieral  Sabiue  iu  ackiiowl- 
ed«;inciit  o{  his  electiou  as  Foreign  Honorary  Member  of  the 
Academy. 

The  Corresponding  Secretary  announced  the  recent  decease 
of  Hon.  Charles  O.  Loring,  of  the  Besident  Fellows. 

Dr.  G.  G.  Putnam  presented  the  meteorological  ohservations 
of  the  late  Dr.  Jackson. 

Professor  Levering  presented  for  Professor  Treadwell  tlie 
following  paper :  — 

Corrections  to  a  Paper  "  On  the  Comparative  Strciif^th  of  Can-  . 
non  of  Modem  Construction"  published  in  Vol.  VII.  of  the 
Proceedings  of  the  Academy.   By  Daniel  Tbbaowell. 

In  a  paper  "On  the  Comparative  Strength  of  Ciumon  of  Modem 
Construction,"  written  by  me  in  January,  18CG,  communicated  to  the 
Academy  in  8oi)t('niber  of  the  .»ame  year,  and  publisla-d  in  (he  last 
vuluine  (the  "♦•venth)  of  our  ProL-cedinLi?;,  I,  by  some  inadvt  i  tenee 
for  which  I  am  now  unable  to  account,  iu  computing  the  force  of  the 
600  pounder,  or  lii*3-inch  coil  gun,  as  constructed  by  Armstrong,  de- 
scribed it  as  capable  of  bearing  a  charge  of  100  pounds  of  powder. 

Although  this  quantity  of  powder  was  no  doubt  fired  in  it,  I  know 
not  how  many  times,  yet  it  ought  not  by  any  means  to  he  rated  as  its 
terviee  charge  ;  and  I  reoognizejt  as  an  oversight  in  me  to  have  taken 
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it  as  Buch.  In  fact,  I  have  no  belief  that  more  than  70  pounds  of 
powder  should  be  assigned  as  the  service  charge  of  llie  Armstrong 
13'd-inch  gun ;  as  no  gun  can  be  trusted  for  long-eontinued  firing  with 
more  than  of  the  largest  charge  of  powder  which  it  may  have 
withstood,  and  no  eatt^ron  gun  with  so  much  as  this* 

I  have  not  the  data  neeessaiy  to  determine  accurately  the  velocity,  and 
ooosequentlj  the  force,  which  this  reduction  of  the  chaige  of  powder 
must  make  in  the  shot ;  but  if  we  take  the  force  of  the  shot  in  the 
direct  ratio  of  the  weight  of  the  charge  of  powder,  we  shall  have  261, 
instead  of  372*8,  as  representinrr  the  "number  of  pounds  of  shot  raised 
one  foot  by  each  pound  of  metal  iu  tlte  guu/'  as  these  numbers  are  in 
the  ratio  of  70  to  100. 

I  am  not  able  to  state  what  has  constituted  the  greatest  charge  of 
powder  borne  by  ArmstronGf'i^  p'n  of  12  tons,  carrying  a  shot  of  3(H} 
pounds  ;  but  reducing  the  charge  of  60  pounds,  as  given  by  rae  in  the 
ratio  of  70  to  100,  we  have  a  charge  of  42  instead  of  CO  pounds  of 
powder,  and  a  consequent  reduction  of  the  force  of  the  gun  irom  392 
**foot  pounds"  to  273  '«foot  pounds.'' 

I  have  thought  it  the  more  necessary  to  make  this  correction,  as  in 
a  computation  of  the  force  of  the  Dahlgren  and  Rodman  guns,  given  in 
the  same  paper  to  whidi  this  is  a  correction,  the  quantity  of  powder 
then  understood  by  me  from  all  that  had  b^en  published  by  govern- 
ment authority  as  constituting  a  service  charge  was  taken  as  one  of 
the  factors  in  assigning  the  measure  of  the  force  to  those  guns.  It  is 
now  claimed,  however,  to  have  been  discovered  that  the  Rodman  gim  is 
Ciipablu  of  withstanding  much  larger  charged  of  powder  than  were 
authorized  to  be  used  wiien  my  paper  was  communicated  to  the  Acad- 
emy. 

Professor  Lovering  made  the  following  remarks  on  the 

Optical  ^lethod  of  studying  Sound,  Ulustratiug  the  subject 
by  many  experiments  :  — 

When  the  science  of  Acoustics  is  studied  by  means  of  the  ear  ex- 
clusively, we  judge  of  the  process  simply  by  the  result,  that  is,  by  the 
sensation.  The  optical  method  of  investigation  often  gives  us  an  in- 
sight into  the  process  itself.  Sound  begins  with  a  stationary  vibration 
in  the  sonorous  body;  it  h  [propagated  by  a  progressive  undulation; 
and  it  ends,  physically  and  mechanically  considered,  in  a  vibration  of 
some  one  of  the  three  thousand  nervous  filaments  discovered  by  Corti  in 


414 


PEOCEEDIMGS  OF  liiE  AMERICAN  ACAl^EMY 


the  labyrinth  of  the  human  ear.  Whether  we  regard  the  sound, 
therefore,  at  its  origin,  in  its  promulgation,  or  in  the  sensation,  ii  is 
nothing  but  a  vibration  ;  and  vibration  is  motion,  and  motion  is  the 
subject  of  vi^iuu.  So  that  to  see  sound  is  only  to  see  the  motions 
which  cause  it.  The  only  dithculty  in  seeing  sound  lies  in  the  fact 
that  the  aeoustie  vihmtions  are  ujion  a  inicro-scopic  scale  of  raagniiude, 
and,  by  their  «iuick  succession,  the  .neparate  elTi'cts  of  individual  vibra- 
tions hlend  into  nn-  -ensation,  in  the  eye  as  well  as  in  the  ear,  by  vir- 
tue of  what  is  culled  in  both  cases  the  persistency  of  the  impression 
on  the  organ  of  sensation.  To  overcome  the  first  dithculty  a  beam  of 
light  is  reilect«d  from  the  vibrating  body,  or  a  mirror  attached  to  it^ 
which  moved  tit  angle  twice  as  fast  as  the  body  itself,  while  the  motion 
tft  are  vaxkj  be  amplified  to  any  extent  by  increasing  the  length  of  the 
beam  of  light.  The  second  dillieulty  is  auitnounled  by  reflecting  the 
vibrations  of  the  sonorous  body  itself,  or  some  more  visible  effect 
which  they  originate,  from  a  revolting  mirror.  By  this  device  of 
looking  at  the  image  of  the  body,  instead  of  the  body  itself,  ite  vibra- 
tions, which  coexist  in  space,  are  disentangled  from  eaefa  other,  and 
individual  vibrations,  hundreds  of  which  sacoeed  each  other  in  a 
single  second  of  time,  are  translated  into  a  long  belt  of  space,  in  which 
even  two  successive  ones  do  not  overkpb 

The  optical  method  Af  studying  sound  embraces,  in  general.  Sap 
vart*8  contrivance  for  discovering  and  exhibiting  the  nodal  lines  of 
plates  by  means  of  sand  sprinkled  over  their  surface,  the  investigation 
of  the  nodes  and  bellies  of  sounding  strings  by  mounted  riders,  and  of 
columns  of  air  by  a  little  drumhead  suspended  in  the  ])ipes,  and,  more 
recently,  Lissajous'g  mirrors  attached  to  tuning-forks,  etc.,  Koinig's 
flames  played  upon  by  vibrating  columns  of  air  and  refkcted  in  u  re- 
volving mirror,  and,  finally,  Melde's  strings  exciicd  by  tiie  sympathetic 
vibi-ation  of  an  attached  tuning  fork  or  bell. 

The  present  communication  is  coidiucd,  liowever,  to  Kccnig's  re- 
fleeff'd  flames,  in  which  are  seen  the  individual  vibrations  of  an  orjjan- 
pi[)<-  ;  bv  which  can  be  beautifully  demonsrrutcd  to  the  eye:  First, — • 
That  the  number  of  vibratioijn  inerea-^es  with  thf  audible  ])itch  ;  Second, 
—  That  coexisting  vibmtions  produce  maxima  and  minima  of  motion 
corresponding  to  the  beats  which  are  recognized  by  the  ear ;  Third, 
»That  one  column  of  air  will  respond,  in  sympathetic  vibration,  to 
another,  M'hen  there  is  an  agreement  between  their  fundamental  notes 
or  some  of  their  harmonics ;  Fourth,  That  two  nnison-pipes,  ImMight 
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into  intimate  neighborhood,  will  move  >:o  that  the  vibrations  of  the  air 
cross  one  nnother  and  produce  m1  ii  '',  as  Savart  showed  experi- 
inentuUy  in  the  case  of  pendulums  of  equal  length  vibrating  in  com- 
pany. 

This  peculiar  case  of  unison-pipes  I  have  made  a  subject  of  special 
investigation.  In  complex  cases,  it  would  doubtless  be  impossible  so 
to  nrrango  ihe  voices  and  instruments  that  the  total  volume  of  sound 
should  be  multiplied  in  the  same  ratio  as  the  number  of  performers. 
The  effect  of  a  large  chorus  or  a  large  orchestra  will  disappoint  expec- 
tation, from  the  unavoidable  interferences  of  sound^wavea.  But,  in 
the  simple  case  of  two  unison-pipes,  can  they  be  prevented  from 
silendog  each  other?  The  remedy  for  the  evil  would  be:  First, — 
To  sacrifice  in  a  measure  the  perfection  of  the  unison  s  or,  Second^ — 
To  place  them  at  a  distance  beyond  each  other^s  influence ;  or,  Third, 
—  To  separate  tbem  by  one  half  of  the  wave*length  which  propagates 
a  sound  of  the  given  pitch,  or  by  some  odd  multiple  of  that  quantity. 
The  latter  remedy  would  answer  for  auditors  in  the  direction  of  the 
line  which  united  the  two  pipes,  though  not  for  the  audioice  generally. 
In  studying  the  effect  of  position,  I  have  made  the  following  experi- 
ments, the  ear  being  the  judge ;  or  the  eye,  looking  at  the  broken 
ribbon  of  light  in  the  revolving  mirror. 
L  The  pipes  are  placed  side  by  side. 

1.  With  similar  ends  together,  they  silence  each  other. 

2.  With  dissimilar  ends  together,  they  silence  each  other. 

XL  The  pipes  arc  placed  witli  their  axe:>  upon  the  same  ^straight 
line. 

1.  If  similar  ends  are  together,  whichever  of  the  two  ends 

be  selected,  they  silence  one  another. 

2.  If  dissimilar  ends  are  together,  they  silence  each  other. 

IIL  The  pipes  are  placed  at  right  angles  to  one  another,  with  one 
extremity  of  each  pipe  at  the  angle. 

1.  If  the  ends  that  are  played  are  at  the  angle,  the  pipes 

re-cnforce  each  other. 

2.  If  the  other  ends  are  at  the  angle,  they  tend  to  silence 

each  other. 

3*  If  dissimilar  ends  are  at  the  angle,  they  re^lbree  each 
other. 
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In  all  these  experiments,  the  pipes  employed  were  open  at  both 
ends. 

Now  that  science  is  in  possession  of  this  delicate  optical  method, 
wliich  requires  for  its  success  no  nice  musical  ear,  other  problems, 
h(  letotbre  <M>ttled  by  assumption,  maj  be  brought  within  the  range  of 
demonstration. 


November  13,  1867.  —  Statute  Meetinq. 
The  Pbbbident  in  the  chair. 

The  Premdent  annotiiieed  the  decease  of  Professor  Hitter- 

maier,  of  the  Foreign  Honorary  Members. 

Professor  Loverinp:  announced  that  Vol.  IX.  Part  I.  of  the 
Memoirs,  was  ready  for  distribution. 

Profc'^^or  Edward  C.  Pickeriug  was  elected  a  Eesident  Fel- 
low in  Class  I.  Section  8. 

Dr.  G.  H.  F.  Peters  was  elected  an  Associate  Fellow  in  Class 
I.  Section  2. 

On  the  motion  of  Dr*  G.  £.  Ellis,  the  Romford  Committee 
was  instructed  to  collect  papers  relating  to  the  life  of  Count 

llumford. 

The  following  paper  was  preseuted :  — 

Upon  Logical  Comprehension  and  Extension.     By  C.  S. 

Peuice. 

§  1.  That  these  Conc^Uoas  are  not  mo  Modern  as  has  been 

senied. 

The  historical  account  usually  given  <^  oomprehension  and 
tension  ts  tbis,  **tbat  the  distinction,  though  taken  in  general 
terms  by  Aristotle,  and  explicitly  anoounced  with  acientifio  piecuion 
by  one,  at  least,  of  has  Greek  oommentators,  had  escaped  the  marvel- 
lous acQteness  of  the  schoolmen,  and  remained  totally  overlooked  and 
forgotten  till  the  publication  of  the  Port  Boyal  Logic."  *    I  would  offer 

*  This  is  quoted  from  Baines  (Port  Royal  Logic,  2d  ed.  p.  xxziiL)»  who 
nyi  that  h«  h  iiid«bied  to  Sir  WiUiam  HMnilton  f»r  the  infonnatioii. 
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the  followiog  oonaiderntioiu  to  show  that  this  interpretalion  of  bifttory 
is  not  exactlj  true.  In  the  fint  place,  it  is  said  that  a  distinction  was 
taken  between  these  attributes^  as  thoagh  they  were  provioasly  oon- 
foanded.   Now  there  is  not  the  least  eyidenoe  of  this.   A  German 

logician,  has,  indeed,  by  a  subtle  mis  conception,  oonsiidered  extension  as 
a  species  of  compreliension,  but,  to  a  mind  Ijuginning  to  reflect,  no  no- 
tions seem  more  unlike.  The  mental  achievement  hn<>  l>een  the  bring- 
ing of  thf'tn  into  relation  to  one  another,  and  the  conception  of  them  as 
factors  of  the  import  of  a  term,  and  not  the  separation  of  them.  In 
the  second  {)lace  it  is  correctly  said  that  the  doctciae  taught  by  the 
Port  Royalists  is  substantially  contained  in  the  work  of  a  Greek  com* 
mentator.  That  work  is  no  other  than  Porpliyry's  Isagoge  *  ;  and  there- 
fore it  would  be  most  surprising  if  tlie  doctrine  bad  been  totally  over- 
looked by  the  schoolmen,  for  whether  their  acuteness  was  as  manrelloas 
as  Hamilton  taught  or  not,  they  certainly  studied  the  commentary  in 
question  as  diligently  as  they  did  the  Bible.  It  would  seem,  indeed, 
that  the  tree  of  Porphyry  involves  the  whole  doctrine  of  exten- 
sion and  comprehension  except  the  names.  Nor  were  the  scholastics 
without  names  for  these  quantities.  The  partes  su^eetitw  and  parU9 
ntentiaks  are  fireqiiently  opposed ;  and  several  other  synonymes  are 
mentioned  by  the  Conimbriceuses.  It  i^  admitte*!  that  l*orjihyry  fully 
enunciate?  the  doctrine;  it  must  also  be  admitted  that  the  p:i.>>age  in 
question  is  fully  dealt  with  and  correctly  explainpd  by  the  medieval 
commentators.  The  most  that  can  be  said,  tht-refore,  is  that  the  doc- 
triue  of  exteosion  and  comprehension  was  not  a  proraineot  one  in  the 
mediaeval  logic,  f 


*  Porphyry  appears  to  ■  tfur  to  thu  doctrine  as  an  ancient  one. 

t  The  author  of  "  De  Gcneribus  ct  Spcciebus  "  op|>0"*c?«  tlif  inte<jral  iiml  iV(riiutirf> 
wlinlcs.  John  of  Salisbury  refers  to  the  distinction  of  nini]irchension  and  exten- 
sion, a'^  something  quod  fere  in  omnium  ore  eelehre  est.  alind  fioilifet  esse  quod 
appellalivii  siifiii/irtint,  et  aliml  mm  quod  nuuihuinl.  Nomiiiuntur  singulnria,  scd 
univcntaha  signitiiuutui."    (Metalogicos,  Ub.  2,  cup.  20.  KcL  of  1620,  p.  111.) 

Vincentiiu  Bellovsoenflis  {l^tteuhm  Dotirnuik,  Lib.  III.  cap.  xi)  bat  the  fot 
lowiDg :  "  8i  vero  qn«ritar  amnn  hoc  univeraale  *  homo '  rit  ia  qooUbet  honias 
•eeundnm  le  totatn  an  accnndcm  partem,  dicendnm  est  qood  •ecandain  se  totam, 
id  est  secandom  quamlibet  sui  partem  diffinitivam.  .  *  *  *  Non  miwrn  st-i  uiidtim 
quamhbet  partem  subjectiirnm."  William  of  Aaverjrne  (Prantl's  (hschidoe.  Vol. 
III.  p.  77)  speaks  of  "totnUtntLin  irstam.  qufP  e!*t  ex  pnrtibas  ratiotii*!  sen  difBnitionis, 
ei  hae  partes  soot  trcims  et  ditVcrcntiie  ;  ulio  imnio  ]iurtf.-<  >j>ev,it;i  iodividus  sunt, 
quoniani  ipiiam  upeciem^cum  de  eia  prsedicatar,sibi  iovioem  quodammodo  partiunter." 

VOL.  VII.  63 
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A  like  degree  of  historical  error  is  commonly  committed  in  reference  to 
another  point  which  will  come  to  be  treated  of  in  ibis  paper,  allied,  at 
least,  as  it  is  most  intimately,  with  the  subject  of  oomprehenaion  and  ex- 
tension, inasmuch  as  it  also  is  founded  on  a  conception  of  a  term  as  a 
whole  composed  of  parts, — I  mean  the  distinction  of  clear  and  distinct 
Hamilton  tells  ns  *'we  owe  the  discrimination  to  the  acotencss  o^ 
the  great  Leibniz.  By  the  Cartesians  the  distinction  had  not  been 
taken ;  though  the  authors  of  the  Port  Royal  Logic  came  so  near  that 
we  may  well  marvel  how  they  Med  explicitly  to  enounce  it"  (Lec- 
tures on  Logic ;  X<ecture  IX.)  Now,  in  fact,  all  that  the  Port  Royal- 
ists say  about  this  matter*  is  copied  from  DescarteStf  and  their 
variations  from  his  wording  serve  only  to  confuse  what  in  him  is 
tolerably  distinct  As  for  Leibnix,  he  himself  expressly  avows  that 
the  distinction  drawn  by  Descartes  is  the  same  as  his  own.  t  Never- 
theless, it  is  very  much  more  dear  with  Leibniz  than  with  Descartes. 
A  philosophical  distinction  emerges  gradually  into  consciousness ;  there 
is  no  momciu  in  history  before  which  it  is  altogether  unrecognized,  and 
after  which  it  is  perfectly  luminous,  liefoie  Descjirtes,  the  distinction 
of  confused  and  distinct  had  been  thoroughly  developed,  but  the  dit!'ei- 
ence  between  distinctness  at}d  clearness  is  uniformly  overlooked. 
Scotus  distinguishes  between  conceiving  confusedly  and  conceiving  the 
cont"uN»  (l,  and  since  any  obscure  concept  necess;irily  includes  more 
than  iU  pro[>er  ohject,  there  is  always  in  what  U  obscurely  conceived 
a  concenfion  of  something  eionru>etl  ;  but  the  schoolmen  came  uo  nearer 
thaa  iUlsi  to  the  di^tiuciion  of  Descai  tes  and  Leibniz. 

%2,  0/ih§  Differmd  Temu  applUd  to  the  QuanHtiet  of  BxUnnon  and 

ComprBhmsion* 

Extension  and  comprehension  are  the  terras  employed  by  the  Port 
Royalists.  Owing  to  the  influence  of  Hamilton,  intensimi  \q  noyi  he- 
quently  used  for  comprehension  ;  but  it  is  liable  to  be  confounded  with 
intensity,  and  therefore  is  an  objectionable  word.  It  is  derived  from 
the  use  of  cognate  words  by  Oajetan  and  other  early  writers.  Exter- 
nal and  inUmal  quantity  are  the  terms  used  by  many  early  Kaotians. 

If  we  wert  to  ^'r>  to  Intor  authors,  the  examples  would  be  endless.  See  any  com- 

mentary  in  Phys.  Lib.  I. 

*  Part  I.  chap.  ix.  t  Prindpia,  Part  i.  ^  45  seq. 

\  Ligbth  Letter  to  Bttinet. 
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Scope  and  /)>rctf  are  prop  isied  by  De  Morf^iin.  Scope  in  ordinary  lan- 
guage ♦'Xpresses  extcnsiwii,  but  force  docs  not  si>  rnucli  express  com- 
prelicn-ion  jvs  the  power  of  cr(atin«r  h  lividy  representation  in  the 
mind  of  the  person  to  whom  a  word  or  specrh  is  addrt'.-.>-L'd.  Mr.  J.  S. 
Mill  has  introdiu't'd  the  usi  tul  verb:>  denoie  and  connote,  which  have 
become  very  taniihar.  It  has  been,  indeed,  the  opinion  of  the  best 
students  of  the  logic  of  the  foarteeotb,  fifteenth,  and  sixteenth  oentariesy 
that  connotation  was  in  those  ages  u^ed  exclusively  tor  the  reference  to 
A  second  significate,  that  is  (nearly)  for  the  reference  of  a  rehitive  term 
(such  as  fatAer,  hrighlmr^  &c.)  to  tlic  corn-late  of  the  object  which  it  pri- 
marilj  denotes,  and  was  never  taken  in  Mill's  sense  of  the  reference  of  a 
term  to  the  essential  characters  implied  in  its  definition.  §  Mr.  Mill  has, 
however,  considered  himself  entitled  to  deny  this  opon  his  simple  au- 
thority, without  the  station  of  a  single  passage  from  any  writer  of  that 
time.  After  explaining  the  sense  in  which  he  takes  the  term  eomioCs, 
he  says :  "  The  schoolmen,  to  whom  we  are  indebted  for  the  greater 
part  of  oar  logical  language,  gave  os  this  also,  and  in  this  very  sense. 
For  though  some  of  their  general  expressions  countenance  the  use  of 
the  word  in  the  more  extensive  and  vague  acoeptatton  in  which  it  is 
taken  by  Mr.  [James]  Mill,  yet  when  they  had  to  define  it  specifically  as 
a  technical  term,  and  to  fix  its  meaning  as  such,  with  that  admirable 
precision  which  always  characterised  their  ^finitions,  they  clearly  ex- 
plained that  nothing  was  said  to  be  connoted  except  fornn,  which 
word  may  fronerally,  in  their  writinfjs,  be  understood  as  synonymous 
witli  attribtttca.'^  As  8cholastici>in  is  usually  -aid  to  come  to  an  end 
^vith  Oceam,  this  conveys  the  idea  that  connote  was  connuuuiy  em- 
ployed by  earlier  writers.  But  the  celebrated  Prantl  considers  it 
conclusive  proof  that  a  passage  in  Oi  i  am  s  Summa  is  spurious,  (Init 
connotalire  is  there  -]iuk.eu  (.>f'as  a  term  in  frerpient  use;*  and  remarks 
upon  a  jias-age  ul  Si  utus  in  whieh  comwtatuin  is  foutul,  that  this  con- 
ception is  here  met  with  \ov  the  first  time,  f  The  term  occurs,  how- 
ever, in  Alexander  of  Ales,  X  ^vho  makes  nonwn  connotans  the 
equivalent  of  appelkUio  relativa,  and  takes  the  relation  itself  as  the 
object  of  connotarey  speaking  of  creator  as  connoting  tlie  relation  of 

*  Traatl.  GesdiichU,  Vol.  UL  p.  364. 

t  Ibid.  p.  184.  Sootni  alio  mes  the  lena.  Qmodlilb.  qoestion  IS,  sxtide  4. 
t  SmuM  TMofflM,  Part  I.  question  5S. 

§  Cf.  Morin,  Didkmtmre,  Tomo  I.  ooL  684 ;  Chaavin,  Ltxhom,  both  sdilioiis  ; 
Eastachias,  ^wiiim.  Firt  L  Tr.  I.  qa.  6. 
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ereator  to  creature.  Occam's  Summa*  contains  a  chapter  dcyoted  to 
the  distinction  of  alMolute  and  oonnotative  names.  The  whole  desenres 
to  be  read,  but  I  have  <mlj  space  to  quote  the  following:  ''Nomen 
autemconnotatiTum  est  illod  quodsignificat  aliquid  pvimario  et  aliqoid 
secundurio;  et  tale  nomen  proprie  babet  diffinitaonem  exprimentem 
quid  nointnis  et  frequenter  oportet  ponere  aliquid  illios  difihiitionis  in 
recto  et  aliud  in  obliqao ;  sicnt  est  de  hoe  nomine  album,  nam  habei 
diffiaitiooem  eocprimentem  quid  nominis  in  qua  una  dictio  pmiitnr  in 
recto  et  alia  in  oblique.  Unde  si  queratnr  quid  signiflcat  hoc  nomen 
album,  dices  quod  idem  quod  ilia  oratio  tota  *  aliquid  informatum  albe- 
dine '  vcl '  aliquid  babens  albedinem '  et  patet  quod  una  pars  orationis 

igtius  |>onitur  in  recto  et  alia  in  obliquo  Huiusmodi  autem  nomina 

connotativu  sunt  uruuia  uotniiiu  concreta  piimo  iiiodo  dicta,  et  hoc  quia 
talia  concreta  signijicant  unum  in  recto  et  aliud  in  oldiqm^  hoc  est 
dictu,  in  diflinilione  exprimente  quid  nominis  debet  poni  unus  rectus 
sijjnifir'an"?  unnm  rrm  rt  aliti^  obliquu«  significans  aliam  rem,  sicut  pa- 
id de  omnibus  lalihu.-',  iu^lu!-.  ;i!bu>,  nnimatud,  et  sic  de  aliis.  Iluius- 
modi  eliam  notniiia  Mint  omnia  nuitiiiia  relntiufl,  quia  semper  in  eornm 
difrinttionibus  ponuntur  dive^^a  idem  diuer-is  niodis  vel  diuersa  signi- 
IIuiuLia,  sicut  patet  de  hoc  nomine  simile.  Merc  autem  ab^oiuta  sunt 
ilia  quiv  non  significant  ali([ui(l  principnliter  et  aliud  v«'I  idem  fsecundario, 
sed  quicquid  biunilicatur  per  tale  uomen  seque  primo  signiticatur  sicut 
patet  de  hoc  nomine  animal."  Eckius,  in  his  comment  on  Petrus  His- 
panus,  has  also  some  extended  remarks  on  the  sijrnification  of  the  term 
connote,  which  agree  in  the  main  with  those  just  quoted.!  Mill's 
historical  statement  cannot,  therefore,  be  admitted. 

Sir  William  Hamilton  has  borrowed  from  certain  late  Greek  writers 
the  terms  breadth  and  dq»tht  for  exteni^ion  and  comprehension  respeo' 
tively.  I  These  terms  have  great  merits.  They  are  brief;  tticj  are 
suited  to  go  together;  and  they  are  very  fomiliar.  Thus»  **  wide'*  learn- 
ing is,  in  ordinary  parlance,  learning  of  many  tilings  •  '*  deep"  learning 
much  knowledge  of  some  things.  I  shall,  therefore,  give  the  prefer* 
enoe  to  these  terms.  Extension  is  also  called  jpAsrs  and  ciremi  ;  and 
comprehension,  matier  and  cotUaU, 

*  Part  I.  chap.  X.  (tkl.  of  1488,  fol.  6,  c) 

t  Fol.  IS.  d.  Ses  also  Tstaieti  Espoiitio  in  Fstr.  Hisp,  towardi  the  end.  Ed. 
of  im,  fol.  91«  b. 

t  Logic*  p.  loa    In  lbs  Summa  Le/pom  attariboted  to  Aquinas,  ws  rssd: 

"  Omnis  forma  Mb  se  hnhons  niiilt«,  ideal  qnod  tinivi  rsalitei  samitur,  habetqtiaa* 
dam  iatitudinm  ;  nam  invenitar  in  ploribai,  et  dicitar  de  ploribiuk"   (Tr.  I,  c  3.) 
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0/  (h«  Ihfferent  Semes  in  which  the  Terms  Esaension  and  Comr 
prehension  heme  bem  aeeepted. 

The  terms  extension  and  comprehension^  and  their  synonymes,  are 
taken  in  diftVrent  senses  by  differont  writors.  This  is  partly  owing  to 
the  fact  that  while  most  writers  speak  only  of  the  extension  and  com- 
prehension of  concepts,  others  api^ly  these  terras  equally  to  C4)ncept8 
and  judgment*  (liosliug),  others  to  any  mental  reprefentation  (I'ber- 
weg  and  many  French  writers),  others  to  cognition  gen<nally  (Banm- 
garten),  others  to  "tcmi?"  (Fowler,  Spaldinji),  others  to  names 
(Shedden),  others  to  words  (McGregor),  othere  to  "meanings"  (Jev- 
on?),  while  one  writer  sjx'aks  only  of  the  extension  of  classes  StXk^  the 
compreiiension  of  affrihitfes  (I)e  Morgan  in  hi.s  Syllabus). 

Cfjmprehension  is  defined  by  the  Fort  Royalists  as  "  those  attributes 
which  an  idea  involves  in  iutelf^  and  which  cannot  be  taken  away  from 
it  without  destroying  it." 

It  will  be  remembered  thai  the  marks  of  a  term  are  divided  by  logi* 
ciaiM  first  into  the  necessary  and  the  accidental,  and  that  then  the 
necessary  marks  are  subdivided  into  such  as  are  strictly  essential, that  iSi 
contained  in  the  deBnition,  and  such  as  are  called  proper.  Tbos  it  is  an 
essential  mark  of  a  triangle  to  have  three  sides ;  it  is  a  proper  nuu'lc  to 
have  its  three  angles  equal  to  two  right  angles  i  and  it  is  an  aoddental 
mark  to  be  treated  of  by  £aclid. 

The  definition  of  the  Port  Royalists,  therefore,  makes  comprehen- 
sion include  all  necessary  marks,  whether  essential  or  proper. 

The  Port  Royalists  attribute  comprehension  immediately  to  any 
ideas.  Veiy  many  logicians  attribote  it  immediately  only  to  concepts. 
Now  a  concept,  as  defined  by  them,  is  strictly  only  the  essence  of  an 
idea ;  they  ooght  therefore  to  include  in  the  comprehension  only  the 
essential  marks  of  a  term.  These  logicians,  however,  abstract  so 
entirely  from  the  real  world,  that  It  is  difilcult  to  see  why  these  essential 
marks  are  not  at  the  same  time  all  the  marks  of  the  object  as  they  sup- 
pose it. 

There  can,  I  think,  be  no  doubt  that  snch  writers  as  Gerlach  and 
Sigwart  make  comprehension  include  all  marks,  necessary  or  accidental, 
which  are  universally  predicate  of  the  object  of  the  concept. 

Again,  most  German  writers  regard  the  comprehension  as  a  sum 
either  of  concepts  (Drobisch,  Bachmann,  etc)  or  of  elements  of  in- 
tuition (Trendelenburg).    But  many  English  writers  regard  it  as  the 
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sum  of  real  eztenud  atftribates  (Sbedden,  Spalding,  Devey,  De  Uor- 
gaii»  JeTODS,  McGregor,  Fowler). 

Aeoordmgto  most  writers,  oomprehonsion  oonsiste  of  the  (oeoessuy) 
attributes  thought  as  common  to  the  objects.  Shedden  defines  it  as 
consisting  of  all  the  attributes  common  to  the  things  denoted. 

Again,  most  logicians  consider  as  marks  only  such  as  are  Tirtuallj  * 
predicated ;  a  few,  perhaps,  only  such  as  are  actnaUy  thought,  and  still 
fewer  include  those  which  are  habitually  thought  Here  and  there  ia 
found  an  author  who  makes  comprehension  include  all  true  attributes, 
whether  thought  or  not. 

There  is  also  a  difference  in  the  mode  of  reddening  up  the  marks. 
Most  writers  count  all  distinguishable  marks,  while  a  few  consider  co- 
extensive marks  as  the  same. 

In  the  use  of  the  term  **  extension  **  the  want  of  a  definite  convention  ia 
still  more  marked.  The  Port  Royalists  define  it  as  ^  those  subfectt 
to  which  the  idea  appliea."  It  would  appear,  therefore,  that  it  might 
include  tiiuie  fictions. 

Others  limit  the  term  to  real  species,  and  at  the  same  time  extend  it, 
to  single  beings.  This  is  the  case  with  Watts,  and  also  with  Friedrich 
Fisclier. 

Others  are  most  emphatic  in  declaring  that  they  mean  by  it  things^ 
and  nut  8{>ecie.s,  real  or  imaginary.  This  is  the  case  with  Bachmami, 
Esser,  and  Schulzo. 

Others  make  it  include  neither  concepts  nor  tliin^^s,  but  singular 
representations.    This  is  tlic  case  witli  the  strict  Kantian. 

The  following  table  exhibits  this  diversity :  — 

Mxtmuion  embractt 

Individual  representations  according  to  Kiint,  E.  Reiiihold,  etc 

Bcpresentatiom  "  "  Fries,  tlberweg,  ete. 

Real  exteniel  things  and  epeciee  "  '*  Watte.  Shedden,  etc 

Real  external  indiTidnal  objects  '*  **  Bwdinantt,  Derey,  eie. 

ThiTi{2:»  "  "  Schulze,  Bowcn,  ete. 

Species  "  "  Drobisch,  Do  Mofj^D,  ela 

Ofijccrs  ( n  presentations)  *'  "  Thomson,  etc. 

individuals  **  "  Mohan. 

Concepts  **  '*  Herbert,  Vorl&oder,  etc 

Genenltenni  "  *'  Spalding. 

Piychical  couoepte  '*  "  StrttmpelL 

Yatiable  marks  **  Rittar. 

*  I  adopt  the  admirable  distinction  of  Scotus  between  actual,  habitual,  and  Tir> 
tnal  cognition. 
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Again,  logicians  differ  as  to  whether  by  extension  they  mean  the 
concepts,  species,  things,  or  representations  to  which  the  term  is  habit- 
ually applied  in  the  judgment,  or  all  to  which  it  is  truly  applicable* 
The  latter  position  is  held  by  Herbart,  Kiesewetter,  etc. ;  the  former 
by  Dancao,  Spalding,  Vorlander,  Uberweg,  ete. 

Some  logiciaos  include  only  actual  things,  representations,  etCi,  nnder 
extension  (Baichmana,  Fries,  Herbart) ;  others  extend  it  to  such  as 
are  merely  possible  (Esser,  Bitter,  Gerlach). 

Finally,  some  few  logicians  speak  of  the  two  quantities  as  numerical, 
while  most  writers  regard  them  as  mere  aggregates  of  diverse  objects 
or  marks. 

$  4.  DmiaU  of  the  Jkverte  Proporticnality  of  the  two  QwmiUutf  and 

Suffgesttons  of  a  third  Quantity. 

Until  lately  the  law  of  the  inverse  propoi  tinnality  of  extension  and 
comprehension  was  uoiven>ally  admitted.  It  is  now  questioned  on 
various  grounds. 

Drobisch  says  that  the  oomprehensirtn  varies  arithmetically,  while 
the  extension  varies  geometrically.   This  is  true,  in  one  sense. 

Lotse,  after  remarking  that  the  only  conception  of  a  universal  which 
we  can  have  is  the  power  of  imagining  singulars  under  it,  urges  that 
the  possibility  of  determining  a  concept  in  a  way  corresponding  to  each 
particular  under  it  is  a  mark  of  that  concept,  and  that  therefore  the 
narrower  concepts  ha^e  as  many  marks  as  the  wider  ones.  But,  I 
reply,  thete  mariss  belong  to  the  concept  in  its  second  intention,  and  are 
not  common  marks  of  those  things  to  which  it  applies,  and  are  there- 
fore no  j>art  of  tlie  conipreheiK>ior).  They  are,  lu  iact,  the  very  marks 
whicli  constitute  the  extension.  2\o  one  ever  denied  that  eiteIl^ion  is 
a  mark  of  a  concept;  only  it  i>  a  eertaiu  mark  of  second  intention. 

Vorliinder's  objection  is  much  more  to  the  purpose.  It  is  that  if 
from  any  determinate  noiion,  as  that  of  Napoleon,  we  abstract  all 
marks,  all  determination,  what  remains  is  merely  the  conception  somtf- 
thinfff  which  has  no  more  extension  than  Napoleon.  Something**  has 
an  uncertain  sphere,  meaning  either  this  thing  or  that  or  the  other,  but 
has  no  general  extension,  since  it  means  one  thing  only.  Thus,  before 
a  race,  we  can  say  that  some  horse  will  win,  meaning  this  one,  that 
one,  or  that  one;  but  by  some  horse  we  mean  but  one,  and  it  therefore 
has  no  more  extension  than  would  a  term  definitely  indicating  which, — 
although  this  latter  would  be  more  determinate,  that  is,  would  have 
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more  oomprehention.  I  am  oot  awftre  that  those  who  adhere  to  Eant*s 
mimodltfied  doelariae  have  sueeeeded  in  aoswering  this  objectioD. 

Oberweg  has  the  foUowing  remarks.*  **  To  the  higher  represeota- 
tioD»  since  confonnably  to  its  definitioD  it  oonti^Ds  only  the  eotnoion 
elements  of  content  of  several  lower  representatidkis,  belongs  in  com- 
partson  to  each  of  the  lower  a  more  limited  content,  hot  a  wider  eircait 
The  lower  represratation,  on  the  contrary,  has  a  richer  content  bnt 
narrower  circuit.  Yet  by  no  means  by  every  diminntion  or  increase 
of  a  given  content  does  the  circuit  hicrease  or  diroini.sh,  nor  by  every 
increase  or  diminution  of  a  given  circuit  does  the  content  diminish  or  in- 
crease." I  am  surprised  that  he  does  not  explain  hiiiiself  t'urtht^i  upulii 
this  point,  which  it  is  the  principal  object  of  this  paper  to  Uuveloj). 

l)e  Morgan  saysrf  "  According  to  ^I|<•h  statements  as  1  have  bCen, 
*mau  ret-iiiiiig  in  Kuropf.',  dra\viii<r  breath  north  of  the  equator.  ?eeing 
the  sun  rise  before  those  in  America,  would  be  ii  mure  iiiitn-ivcly 
quantified  notion  than  'man  residing  in  Europe';  but  certainly  not 
le.«!'  exfeusire,  tor  the  thiid  and  fourth  elements  ol  tlie  notiuii  must 
belong  to  tlios(i  men  to  whom  the  first  and  second  belong."  Mr.  De 
Morgan  adopts  the  definitions  of  extension  and  comprt  liension  given  by 
the  Port  Royalists.  According  to  those  definitions,  if  the  third  and 
fourth  elements  necessarily  !)elong  to  the  notion  to  which  the  first  and 
second  belong,  ibey  are  parts  of  the  comprehension  of  that  second  no- 
tion which  is  composed  of  the  first  and  s<-eond  eh  nu  nts,  and  therefore 
the  two  notions  are  equal  in  comprehcn^jtjn  ;  \>ui  if  this  is  not  the  case, 
then  the  second  notion  can  be  predicates!  of  subjects  of  which  the  first 
cannot,  for  example,  of  "  man  residing  in  Europe  drawing  breatli  souili 
of  the  Equator  "  $  for  that  there  w  realty  no  such  man  will  not  aflect 
the  truth  of  the  proposition,  and  therefore  the  second  notion  is  more 
extensive  than  the  firsL 

Two  logicians,  only,  as  far  as  I  remember,  Archbishop  Thomson  X 
and  Dr.  W.  D.  Wilson,  §  while  apparently  admitting  Kant*s  law,  wish 
to  establish  a  third  quantity  of  concepts.  Neither  gentleman  has  de- 
fined his  third  quantity,  nor  has  stated  what  its  rehitions  to  the  other 
two  are.  Thomson  calls  his  Denomination.  It  seems  to  be  the  same 
as  Extension  regarded  in  a  particular  way.  Dr.  Wilson  terms  his  new 
quantity  Protension ;  it  has  something  to  do  with  time,  and  appears  lo 
be  generally  independent  of  the  other  two.   It  is  plain,  indeed,  that  aa 

•  Logik,  2««  AuW  *  t  I-a^^s  of  I'li  uLlit,  4th  ed.,  W  52,  80. 

t  Formnl  Logic,  p.  2^.         doctriao  is  dilfisieat  in  the  SjrUabof. 
\  Logic,  Part  I.  chap.  ii.  g  5. 
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long  as  Kant's  law  holds,  and  as  long  as  logical  quantities  am  oa\j  be 
compared  as  bebg  more  or  less  and  not  direetlj  measared,  and  as  long 
as  the  different  ii»d$  of  quantity  cannot  be  compared  at  ail,  a  thiid 
quantity  most  be  directly  proportional  to  one  or  other  of  the  Icnown 
quantities,  and  therefore  must  measure  the  same  thing,  or  else  must  be 
independent  of  the  other  two,  and  be  quite  unconnected  with  them. 

S  4.  2%rM  Principal  SenteM  in  wAicA  Oomprthemion  and  Extension 

unU  ht  iaktn  in  this  Paper, 

I  shall  adopt  Hamilton's  terms,  breadth  and  depth,  for  extension  and 
comprehension  respectively,  and  shall  employ  them  in  different  senses 
which  I  shall  distingnidh  by  ditferent  adjectives. 

By  the  informed  breadth  of  a  term,  I  sliall  mean  all  the  real  things 
of  which  it  is  predicable,  with  logical  truth  on  the  whole  in  a  supposed 
state  of  infi»rmation.  By  the  phrase  **  on  the  whole"  I  mean  to  indicate 
that  all  the  information  at  hand  must  be  taken  into  account,  and  that 
those  things  of  which  there  is  not  on  the  whole  reason  to  bdieve  that  a 
term  is  truly  predicable  are  not  to  be  reckoned  as  part  of  its  breadth. 

If  T  be  a  term  which  is  predicable  only  of  S',  S",  and  S"',  then  the 
8"s,  the  S'"s,  and  the  S""s,  will  constitute  the  informed  breadth  of  T. 
If  at  the  same  time,  and  S"  are  the  subjects  of  which  alone  another 
term  T'  can  be  predicated,  and  if  it  is  not  known  that  all  S""s  are 
^ther  S'  or  S"»  then  T  is  smd  to  have  a  greater  informed  breadth  than 
T*.  If  the  S"'  *8  are  known  not  to  be  all  among  the  S"s  and  S'*%  this 
excess  of  breadth  may  be  termed  certain,  and,  if  this  is  not  known,  it 
may  be  termed  dtmbtfuL  If  there  are  known  to  be  S'^'s,  not  known 
to  be  S"s  or  S"'8,  T  is  said  to  have  a  greater  actual  breadth  than  T' ; 
bnt  if  no  S'"  's  are  known  except  SQch  are  known  to  be  S"s,  and  8"  's 
(though  there  may  be  others),  T  is  to  have  a  greater  potential  breadth 
than  T'.  If  T  aiul  T'  are  conceptions  in  different  minds,  or  in  different 
states  of  the  >ain(;  miiul,  and  it  i*  known  to  the  niiiid  which  conceives 
T  tliat  everi'  S'"  is  either  6  '  or  8',  theu  T  is  said  to  be  more  exten- 
sively distinct  tliau  T'.* 

By  the  informed  de|)tli  of  a  term.  I  mean  all  the  real  characters  (in 
contradistinctioQ  to  mere  names)  which  can  be  predicated  ot  itf  (with 

•  For  the  difitincttoo  of  exu-nnive  and  comprehensive  distinctness,  see  Scotus,  i. 
dist.  2 .  qn .  3. 
t  That  is,  of  whate?tr  things  it  ia  applicable  to. 

VOL.  TH.  64 
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logical  truth,  on  the  whole)  m  a  tnppoied  state  of  infonnatioo ;  no 
character  being  counted  twice  o^er  knowingly  In  the  iupponed  state  of 
information.  The  depth,  tike  the  l»«adth,  may  he  certain  or  doabtfiil, 
actual  or  potential,  and  there  u  a  oomprehensiTe  ^tinctnesa  corre- 
sponding to  extensive  distinctness. 

The  Informed  breadth  and  depth  suppose  a  state  of  infonnatioo 
which  lies  somewhere  between  two  imaginarj  extremes.  These  are, 
first*  the  state  in  which  no  fact  would  be  known,  but  only  the  meaning 
of  terms ;  and,  second,  the  state  in  which  the  infonnati<ni  wonM  amount 
to  an  absolute  intuition  of  all  there  Is,  so  that  the  things  we  should 
know  would  be  the  very  substances  themselves,  and  the  qualities  we 
should  know  would  be  the  very  concrete  forms  themsielves.  This  sug- 
gests two  other  sorts  of  breadlh  and  depth  correspojuling  to  these  two 
states  of  int'onnation,  and  which  I  ^hall  lerin  respectively  the  esseiUiul 
and  ihv  sulistmiiial  breadth  and  depth. 

By  the  eueutial  depth  of  a  term,  then,  I  mean  the  really  conceivable 
qualities  predicated  of  it  in  its  definition. 

The  defined  term  will  noL  perhaps  he  apj>licable  to  any  real  objects 
whatever.   Let,  lor  ejuimple,  the  definition  of  the  tenn  T  be  this, 

Any  T  is  both  P'  and     and  F", 

then  this  sums  up  its  whole  meaning}  and,  as  it  may  not  be  known 
that  there  is  any  such  thing  as  F,  the  meaning  of  T  does  not  imply 
that  it  exists.  On  the  other  hand,  we  know  that  neither  P',  P">  nor 
P'"  is  coextenrive  with  the  whole  sphere  of  being.  For  they  are  do- 
terminate  qualities*  and  it  is  the  very  meaning  of  being  that  it  u 
indeterminate,  that  is,  is  more  extensive  than  any  determinate  term. 
In  fact,  P',  for  example,  is  a  real  notion  which  we  never  could  have 
except  by  means  of  its  contrast  to  something  else*  Hence  we  must 
know  that 

Whatever  is  not-P'  Is  not-T, 

Whatever  is  not-P"  is  uot-T, 

and  Whatever  is  not-F"  is  not  T. 

Thus  if  we  define  the  mmHal  hreadA  of  a  term  as  those  real  things 
of  which,  according  to  its  veiy  meaning,  a  term  is  predieable,  not^-T 
has  an  essential  breadth.  We  may  therefore  divide  all  terms  Into 
two  classes,  the  essentially  affirmative  or  positive  and  the  essentially 
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negative ;  of  which  the  former  have  essential  depth,  but  no  essential 
bread  ill,  and  the  latter  essential  breadth,  but  no  essential  depth.  It 
must  be  noted,  bowerer.  that  this  division  is  not  the  same  as  the  similar 
one  which  language  makes;.  For  exami)le,  beimi,  according  to  this, 
is  an  essentially  ne«rative  term,  inasmuch  as  it  means  that  which  can 
be  predicated  of  whatever  you  please,  and  so  has  an  essential  breadth  ; 
while  nothing  is  an  essentially  positive  term,  inasmuch  as  it  means 
that  of  which  you  are  at  liberty  to  predicate  what  you  please,  and 
therefore  has  an  essential  depth.  The  essential  subjects  of  being  can- 
not be  enumerated,  nor  the  essential  predicates  of  nothing. 

In  essential  breadth  or  depth,  no  two  terms  can  be  equal;  for,  were 
that  the  case,  the  two  terms  would  have  the  same  meaning,  and  there- 
fore, for  logical  purposes,  would  be  the  same  term.  Two  terms  majr 
have  unknown  relations  in  these  quantities,  on  account  of  one  or  other 
of  them  not  being  distinctly  conceived. 

StAttamitd  breadth  is  the  aggregate  of  real  substances  of  which  akme 
a  term  is  predicable  with  absolute  truth.  Substantial  depth  is  the  real 
concrete  form  which  belougs  to  everything  of  which  a  term  \a  predic- 
able with  absolute  truth. 

Ge??eral  terms  denote  several  things.  Each  of  these  things  has  in 
itself  no  qualities,  but  only  a  certain  concrete  form  which  belongs  to 
itself  alone.  This  was  one  of  the  points  brought  out  in  the  controversy 
in  reference  to  the  nature  of  universals.*  As  Sir  William  Hamilton 
says,  not  even  the  humanity  of  Leibniz  belongs  to  Newton,  but  a  dif- 
ferent humanity.  It  is  only  by  abstraction,  by  an  oversight,  that  two 
things  can  be  said  to  have  common  characters.  Hence,  a  general  term 
has  no  tuAttantial  depth.  On  the  other  hand,  particular  terms,  while 
they  have  tuibtUtidMd  d^atk,  inasmuch  as  each  <^  the  things,  one  or  other 
of  which  are  predicated  of  them,  has  a  concrete  form,  yet  have  no  sub' 
Uaniial  bnadth,  inasmuch  as  there  is  no  aggregate  of  things  to  which 
alone  they  are  applicable.  In  order  to  place  this  matter  in  a  clearer 
light,  1  must  remark,  that  I,  in  common  with  most  logicians,  take  the 
copula  in  the  sense  of  a  sign  of  attribution,  and  iiot,  like  Hamilton,  in 
the  sense  of  a  sign  of  equality  in  extension  or  comprehension.  He  ex- 
poses the  prop(^itioo,   man  is  an  animal,"  thus :  — 

The  extension  of  man  Subfwt, 


equals  •  

a  part  or  all  of  the  extension  of  animal 


Ooputa, 
Pndieaie, 


*  See,  Ibr  example,  !)•  Ckneribiu  €t  SpeeUbvt,  p.  548. 


Digitized  by  Google 


428  PBOCBBDIVGS  IN  THE  AUBBICAN  ACADBNT 

And  thus  he  makes  the  predictte  p«rticaLir.  Others  interpret  it 
thus:  — 

Everj  man  Suhftet. 

has  all  the  attributea  comuion  to   Copula. 

ever/  animal  «   .  JPredieate. 

It  is  in  this  latter  sense  that  the  oopula  is  oonsidered  in  tliis  p^per. 
Now,  a  particular  is,  as  has  been  said,  an  aUamaiive  subject.  Thus, 
«<Some  S  is  M"  means,  if  S',  S",  and  S'"  are  the  singuhir  S's,  that  ^either 
or  else  or  else  S'",  has  all  the  attribntes  belonging  to  If.**  A 
particular  term,  then,  has  a  substantial  depth,  because  it  may  have  a 
predicate  which  is  absolutely  ooneiete,  as  in  the  proposition,  "  Some 
man  is  Napoleon.'*  But  if  we  put  the  particuhir  into  the  predicate  we 
have  such  a  proposition  as  this :  **  M  has  all  the  attributes  belonging  to 
S',  or  else  all  those  belonging  to  S",  or  else  all  those  belonging  to  8"^** 
And  this  can  never  be  true  unless  H  is  a  single  iodividoal.  Now  a 
single  individual  substance  is,  I  will  not  say  an  atom,  but  the  smallest 
part  of  an  atom«  that  is,  nothing  at  alL  So  that  a  particular  can  have 
no  substantial  breadth.  Now  take  the  universal  term  "  S."  We  can  fay, 
**  Anv  .S  is  M."  hut  not  if  M  is  a  real  concr(?te  quality.  AVe  ciinnot 
say,  for  instance,  "  Any  man  is  Napoleon."  On  the  other  hand,  we  can 
say  "  Any  M  is  S,"  ev<  n  if  M  is  a  real  snbstanco  or  aggrepiti*  of  sub- 
stances.  Hence  n  universal  term  has  no  sith.^ltinliaJ  depf/i.  but  hiui  sulh- 
stantial  breadth.  We  may  therefore  divide  all  tenu»  luto  substantial 
universals  and  substantial  particulars. 

Two  teiTTis  may  be  equal  in  their  sub.<tantial  breadtli  ami  depth,  nnd 
diHcr  iu  their  esseuLial  breadth  and  depth.  Bnt  two  ternis  cannot  have 
relations  of  substantial  breadth  and  depth  which  are  unknown  in  the 
State  of  information  supposed,  because  in  that  state  of  information 
eTcrything  is  known. 

In  informed  breadth  and  depth,  two  terras  may  be  eqoiU,  and  may 
haTe  unknown  relations.  Any  term,  affirmative  or  ne^tiTO,  univenal 
or  particuhir,  may  have  informed  breadth  or  depth. 

§  5.  77m  Conceptiom  of  Quality^  Relation^  and  Jiq»resenUUion,  applied 

to  t/tis  Subject, 

In  a  paper  presented  (o  the  Academy  last  May,  I  endeavored  to  show 
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that  tbe  tbree  oooeeptions  of  fei«rence  to  a  ground,  reference  to  a  cor- 
relate, and  references  to  an  interpretant,  are  those  of  which  logic  miut 
principally  make  use.  I  there  also  introdoced  the  term  ^  djmbol,"  to 
indode.both  concept  and  word.  Logic  treats  of  the  reference  of 
symbols  in  general  to  their  objects.  A  symbol,  in  its  reference  to  its 
object,  has  a  triple  reference :  — 

Ist,  Its  direct  reference  to  its  object,  or  the  real  things  which  it 
•  *  represents; 

Sd,  Its  reference  to  its  ground  through  its  object,  or  the  common 
^    characters  of  those  objects  i 

Sd.,  Its  reference  to  its  interpretant  through  its  object,  or  all  the 
facts  known  about  its  object 

What  are  tbiM  referred  to,  so  far  as  they  are  known,  are :  — > 

1st.,  The  informed  breadth  of  the  symbol ; 

2(1.,  Tlic  iiilbrined  depth  of  the  symbol ; 

3(1.,  The  sum  of  syiitlietical  proj»ositiona  in  which  tlu;  >yuibol  is 
8ul)iect  or  predicate,  or  tiic  iti/onnution  concerning  the  symbol. 

By  hti  adth  and  depth,  without  an  adjective,  I  shall  hereafter  mean 
the  intoruied  breadth  and  depth. 

Tt  is  plain  that  the  breadth  and  depth  of  a  symbol,  so  far  as  they  are 
V'/  r^M'iitial,  measure  the  iJij'onnation  concerning  it,  that  is,  tbesynthet- 
leal  projtositions  of  which  it  is  subject  or  predicate.  'I'iiis  follows 
direc  tly  from  the  deliuitions  of  breadth,  depth,  aud  inibrmatioo.  lience 
it  follows :  — 

1st.,  That,  as  long  as  the  information  remains  constant,  the  greater 
the  breadth,  the  less  the  depth  ; 

2d.,  That  every  increase  of  information  is  accompanied  by  an  in* 
create  in  depth  or  breadth,  independent  of  the  other  quantity  ; 

3d.,  Tliat,  wtien  there  is  no  information,  there  is  either  no  depth  or 
no  breadth,  and  conversely. 

These  are  the  true  and  obvious  relations  of  breadth  and  depth.  They 
will  be  naturally  suggested  if  we  term  the  information  the  area,  and 
write  — 

Breadth  X  Depth  =  Area. 

If  we  learn  that  S  is  P,  then,  as  a  general  rule,  the  depth  of  S  is 
jincrsased  without  any  decrease  of  breadth,  and  the  breadth  of  P 
is  increased  without  any  decrease  of  depth.  Either  increase  may  be 
certain  or  dovUfitL 
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It  may  be  the  case  that  either  or  both  of  these  increaBes  does  not  - 
take  place.  If  P  is  a  negative  term,  it  may  have  no  depth,  and  there- 
'fore  adds  nothing  to  the  depth  of  S.  If  S  ia  a  particular  term,  it  mny 
have  no  breadth,  and  then  adds  nothing  to  the  breadth  of  This 
latter  case  often  occurs  in  metaphysics,  and,  on  account  of  not-P  as  well 
aa  F  being  predicated  of  S,  gives  rise  to  an  appearance  of  contradiction 
where  there  really  is  none  s  for,  as  a  contradiction  consists  in  giving  to 
ecmtradictory  terms  some  breadth  in  common,  it  follows  that,  if  the  com-  *  • 
mon  subject  of  which  they  are  preheated  has  no  real  breadth,  there  is 
only  a  verba),  and  not  a  real  eontradiotion.  It  is  not  really  eontnidio> 
tory,  for  ezampte,  to  say  that  a  boundary  is  both  within  and  without 
what  it  bounds.  There  is  also  another  important  case  in  which  we 
may  learn  that**  8  is  P,"*  without  thereby  adding  to  the  depth  of  S  or 
the  breadth  of  P.  This  is  when,  in  the  very  same  act  by  whidi  we 
learn  that  S  is  P,  we  also  learn  that  P  was  covertly  contained  in  the 
previous  depth  of  S,  and  that  consequently  S  was  a  part  of  the  prevtous 
breadth  of  P.  In  this  case,  P  gains  in  extensive  distinctness  and  S  in 
comprehensive  distinctness. 

We  are  now  in  condition  to  examine  VoriSnder's  objection  to  the 
inverse  proportionality  of  extension  and  coroprehen»ioti.  He  requires 
us  to  think  away  from  an  object  all  its  qualities,  but  not,  of  course,  by 
thinking  it  to  be  without  those  (iiuilities,  that  is,  by  denying;  those 
qualities  of  it  in  thought.  How  then  ?  Only  by  supposing  ourselves 
to  be  ignorant  whether  it  has  qualities  or  not,  that  is,  by  duuini.  tnrsg 
the  supposed  information;  in  which  case,  as  we  have  seen,  th*  dt  j  ih 
can  be  diminished  without  increasing  the  breadth.  In  the  same  man- 
ner we  can  su}»pose  ourselves  to  be  ignorant  whether  any  American 
but  one  exists,  and  so  diminidh  the  breadth  without  increasing  the 
depth. 

It  is  only  by  confusing  a  movement  which  is  accompanied  with  a 
change  of  information  with  one  which  is  not  so,  that  peojile  can  con- 
found generalization,  induction,  and  abstraction.  GeneraUzaiion  is  an 
increase  of  breadth  and  a  decrease  of  depth,  without  change  of  infcur- 
matioT).  Induction  is  a  eertain  increase  of  breadth  without  a  change 
of  depth,  by  un  increjise  of  believed  information.  AhUra^on  is  a 
decrease  of  depth  without  any  change  of  breadth,  by  a  decrease  of  con- 
ceived information.  Specification  is  commonly  used  (I  should  say 
unfortunately)  for  an  increase  of  depth  without  any  change  of  breadth, 
by  an  increase  of  asserted  information.   Siyi^iMtiiion  is  used  for  the 
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same  process  when  there  b  only  a  ooneeived  increase  of  information. 
Detenninidion,  for  anj  increase  of  depth*  SubrieHm^  for  any  decrease 
of  breadth }  bat  more  particularly  without  change  of  depth»  by  a  sup- 
posed decrease  of  information.   Detemt,  for  a  decrease    breadth  and 

increase  of  depth,  without  change  of  information. 

-  Let  us  next  consider  the  effeet  of  the  diflTereiit  kinds  of  reason- 
^    ing  upon  the  breadth,  depth,  and  area  of  the  two  terms  of  the  con- 
clusion. 

In  the  case  of  deductive  rea>oninj;  it  would  be  easy  to  sliow,  were  it 
necessary,  that  there  is  only  an  increase  of  the  extensive  dbtinctness 
of  the  migor,  and  of  the  comprehensive  distinctness  of  the  minor,  with- 
out any  change  in  information.  Of  course,  when  the  conclusion  is 
negative  or  particular,  even  this  may  not  be  effected. 

Induction  requires  more  attention.  Let  us  take  the  following  ex- 
ample:— 

Bf,  8",  S"',  and  S''^  have  been  taken  at  random  from  among  the  BTs ; 

S'S",S'",andS'^areP: 

**.  any  M  is  P. 

We  have  here,  usually,  an  increase  of  information.   M  receives  an 

increase  of  depth,  P  of  breadth.  There  is,  however,  a  difference  be- 
tween these  two  increases.  A  new  predicate  is  actually  added  to  M  ; 
one  which  may,  it  w  true,  have  been  covertly  predicated  of  it  before, 
but  which  is  now  actually  !)rought  to  light.  On  the  other  hand.  P  is 
not^e^  found  to  apply  to  anything  but  S',  S",  S'",  and  S'*,  but  only  to 
apply  to  whatever  else  may  hereafter  be  found  to  be  contained  under 
M.  The  induction  itself  does  not  make  known  any  such  thing.  Now 
take  the  following  example  of  hypothesis :  — 

M  is,  for  instance,  P',  P",  F",  and  P'^ ; 

S  is  F,  F'.  P'",  and  P*^ : 
S  is  all  that  M  is. 

Here  again  there  is  an  increase  of  information,  if  we  suppose  the 
premises  to  represent  the  state  of  information  before  the  inferences. 
S  receives  an  addition  to  its  depth ;  but  only  a  potential  one^  since  there 
is  nothing  to  show  that  the  M's  have  any  common  characters  besides 
P',  P",  P'",  and  P'^.  M,  on  the  other  hand,  receives  an  actual  in- 
crease of  breadth  in  S,  allhough,  perhaps,  oal)  a  doubtful  one.  Tiicre 
is,  therefore,  this  important  difference  betwien  induction  and  IivjM  ihe- 
sis,  that  the  former  poientially  increases  the  breadth  of  one  term,  and 
actually  increa^s  the  depth  of  another,  while  the  latter  potentially  in- 
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creases  the  depth  oi'  one  term)  and  actually  increase^  ilie  breadth  of 
another. 

Let  us  now  consider  r^-asoning  from  definition  to  definitam,  and  aUo 
the  arguiiK  iil  from  fMuiineralion.  A  defining  jirofui-ition  hns  a  iik-jui- 
injif.  It  is  Jiol,  tiitretore,  a  merely  idrntical  |>i-ojHi>iiiun,  but  tlMTf  i-  n 
difference  between  the  definition  and  the  dttiiiituni.  Acconlinp  to  tli<* 
received  doctrine,  thi'*  diff«Tonce  consists  wholly  in  tlu-  fact  tiiat  ihv 
definifion  i-^  distinct,  wliile  the  (Icfliiitnm  confused.  But  I  think  that 
there  is  another  ditli  rencc.  The  detinitum  im|)Hc>  the  chanicter  ot' 
being  designated  by  a  word,  while  the  definition,  previously  to  the 
formatioEi  of  the  word,  docs  not.  TIuh,  tlie  definitam  exceeds  the  de- 
finition in  depth,  although  only  verbally.  In  the  same  way,  any  an> 
analyzed  notion  carries  with  it  a  feeling,  —  a  constitutional  word,— - 
which  its  analysis  doe^  not.  If  this  be  so,  tlie  definition  is  the  predicate 
and  the  definitnm  the  subject,  of  the  defining  proposition,  and  tins  lust 
cannot  be  simply  converted.  In  fact,  the  defining  proposition  affirms 
that  whatever  a  certain  name  is  applied  to  is  supposed  to  have  such  and 
SQch  characters;  but  it  does  not  strictly  follow  from  ibis,  that  wbatever 
has  such  and  such  characters  is  actually  called  by  that  name,  although 
H  certainly  might  be  so  called.  Hence,  in  reasoning  from  definition  to 
definitom,  there  is  a  verbal  increase  of  depth,  and  an  aetual  increase  of 
extensive  distinetness  (which  is  analogous  to  breadth).  The  increase 
of  depth  being  merely  verbal,  there  is  no  possibility  of  error  in  this 
procedure.  Nevertheless,  it  seems  to  me  proper,  rather  to  consider 
this  alignment  as  a  special  modification  of  hypothesis  than  as  a  de- 
duction, sudi  as  is  reasoning  from  definitum  to  definition.  A  similar 
line  of  thought  would  show  that,  in  the  aigument  from  enumeration, 
there  is  a  verbal  increase  of  breadth,  and  an  actual  increase  of  depth, 
or  rather  of  comprehensive  distinctness,  and  that  therefore  it  is  proper 
to  consider  this  (as  most  logicians  have  done)  as  a  hind  of  infallible  in- 
duction. These  species  of  hypothesis  and  induction  are,  in  fact,  merely 
hypotheses  and  inductions  from  the  essential  parts  to  the  esscmtial 
whole ;  this  sort  of  reasoning  from  parts  to  whole  being  demonstrative. 
On  the  otiicr  hand,  reasoninj:  iVoni  the  snbstautial  parts  to  the  ^ullstan- 
tial  whole  is  not  even  a  probable  argument.  No  nlliniute  purl  of 
mutter  tills  space,  but  it  does  not  tbllow  that  no  matter  tills  space. 
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Flv«  bundrcd  and  elghty-«l§Utb  U««tlng;. 

December  10, 1867.     Adjoubned  Statute  Mebtino. 

The  Pkesidekt  in  the  chair. 

The  Corresponding  Secretary  read  letters  relative  to  ex- 
ohanges ;  ilso  a  letter  from  Professor  G.  H.  IT.  Peters,  in  ac- 
kQOwledgment  of  his  election  as  an  Associate  Fellow  of  the 
Academy ;  and  a  letter  from  Henry  S.  Maine,  in  acknowledg- 
ment of  his  election  as  a  Foreign  Honorary  Member. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Professor  i>opp,  of  the  Foreign  Honorary 
Members. 

On  the  motion  of  Dr.  £,  U.  Clark,  a  committee  was  ap- 
pointed to  urge  upon  Oongress  the  adoption  of  the  decimal 
systems  of  weights  and  measures.  .  Dr.  E.  H.  Giark^  Professor 
F.  H.  Storer,  and  Professor  Horsford  were  appointed  on  thift 
committee. 

Professor  F.  H.  Storer,  the  Libr^ii  i;m,  moved  that  a  com- 
mittee be  appointed  to  consider  and  report  upon  the  meaning  of 
the  statutes  which  relate  to  the  powers  and  duties  of  the  Libra- 
rian and  the  Library  Committee.  In  accordance  with  this 
motion  the  following  committee  was  appointed:  Professor 
Borers,  Mr.  J.  I.  Bowditch^  and  Mr.  0.  Pickering. 

Mr.  Roland  O.  Hazard,  of  Peace  Dale,  Rhode  Island,  was 
elected  an  Associate  J^ellow  in  Class  III.,  Section  1. 


'January  14, 1868.  —  Monthly  Mebiino. 

The  CoBREBPONDDra  Secrbtabt  in  the  chair. 
The  Corresponding  Secretary  announced  the  recent  decease 
of  Mr.  Charles  C.  Jewett,  of  the  Resident  Fellows ;  of  Rev. 

Chester  Dewey,  of  Rochester,  N.  Y.,  of  the  Associate  Fellows ; 

and  of  M.  Rayer,  of  Paris,  of  the  ForeiLni  Honorary  Members. 

Dr.  C.  T.  Jackson  exhibited  to  the  Academy  a  series  of 
lead-encased  block-tin  tubes  or  pipes  for  the  conduction  of 
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water,  manafactared  by  the  Bofiton  Lead  Ck>mpaiij,  Shaw  and 
WiUard'a  patent. 

"  The  first  lot  was  made  by  placing  two  seinicylinders  of  pure  black- 
tin  around  a  hollow  core,  or  mandril,  through  which  a  curreot  of  cold 
water  could  be  made  to  run,  so  as  to  keep  the  tin  as  cool  as  possible. 
The  semic^linders  of  tin  were  also  chilled  in  snow  or  pounded  ice. 
When  placed  around  the  coreyand  held  closely  together  bj  tiHigs, 
melted  lead^At  as  low  a  temperntiirc  as  it  coold  be  cn?t,  was  poured 
around  the  tin,  and  allowed  to  cool,  the  compounil  cylinder  being  eight 
inches  long  and  six  inches  in  diameter.  Then,  by  means  of  a  power* 
fol  hydraulic  press,  giving  a  pressure  of  3,150  pounds  per  square  inch, 
or  between  four  and  five  hundred  tons  npon  the  ram  or  piston,  the 
eyiinder  of  lead  and  tin  was  forced  oat  beloir,  a  mandril,  or  former, 
keeping  the  inner  portion  of  the  tube  open  and  of  a  uniform  size. 
When  the  thick  cylinder  was  nearly  driven  out  of  its  mould,  the  press 
was  stopped,  and  a  new  easting  was  made  upon  the  remaining  metal; 
80  that  continuous  and  perfectly  united  tubes  of  any  desired  length 
were  formed,  and  were  wound  up  on  a  reel  in  a  room  below.  By  thu 
method,  it  was  thought,  a  pipe  lined  with  pure  block^tin  snrrounded  by 
the  more  flexible  lead  could  be  produced ;  bat  it  has  been  found  that 
pipes  made  in  this  way  charged  the  water  which  stood  in  them  over^ 
night  with  lead. 

**  Dr.  Jackson  was  therefore  called  upon  to  make  a  series  of  analyses 
of  the  Hnings  of  many  of  these  tnbes^  and  discovered  that  the  lining 
was  composed  of  22  per  cent  of  lead  and  88  per  cent  of  tin,  or  an 
alloy.  He  was  then  invited  to  witness  the  operation  of  making  the 
pipes,  when  every  endeavor  to  prevent  the  penetration  of  the  molten 
lead  into  the  substance  of  tlic  tin  proved  that  it  was  impo>>iblo.  so 
long  as  the  molten  lead  was  cast  around  tlie  tiu, —  for  tht;  leail  reijuires 
a  temperature  of  for  its  f  usion,  and  tin  only  4  ri""  ;  while  the 

great  mas'*  of  hot  lejul  rendered  th(»  tia  almost  a  pa.>te,  into  which  the 
lead  readily  penetrated,  d'lierc  being  170"  ditference  between  the 
melting-points  of  the  two  metals,  it  was  su^"4ested  fiiat,  if  the  lead  was 
cast  first  around  an  iron  core,  and,  when  cold  onouirh,  on  withdrawing 
the  core  and  castin«]j  in  the  tin,  the  ditiieulty  might  be  remedied.  Tlii^, 
the  foreman  ot  the  works  said,  could  be  ea-^ily  eflected,  and  it  was  suon 
after  done  with  entire  success ;  for  chemical  analysis  showed  the  tin 
liuing  of  such  pipes  to  be  absolutely  pure  tin.    By  this  improved  pro* 
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coss  all  the  pipes  now  made  at  the  Boston  lead-worka,  and  also  at  the 
^ew  York  works,  are  manufactured ;  and  the  public  may  rely  on  Uieir 
producing  a  faultless  water-pipe. 

"It  is  also  found  that,  by  this  improvement,  the  pipes  can  be  made 
more  rapidly  tban  heretofore,  and  that  a  plug  or  compound  cylinder 
for  drawing  may  be  cast  thirteen  inches  long»  which  is  a  great  advan- 
tage. 

A  series  cf  experiments  were  made  to  ascertain  the  action  of  dts- 
tilled  water  and  Boston  well-water  on  lead  pipes,  and  on  those 
made  as  first  described,  in  which  the  tin  had  become  alloyed  with  82 
per  cent  of  lead ;  and  it  was  found  that  a  lead  pipe  in  24  hours 
yielded  to  distilled  water  4*80  grs.  of  oxide  of  lead  per  gallon,  and 
that  a  pipe  lined  with  tin  alloyed  with  22  per  cent  of  lead  yielded  to 
a  gallon  of  the  water  2'24  grs.  of  oxide  of  lead,  while  the  pipe  lined 
with  pure  tin  yielded  nothing  to  the  water.  When  Boston  well-water, 
containing  26  grs*  of  various  saline  matters  per  gallon,  was  substituted 
for  distilled  water,  lead  pipe,  in  24  hours,  yielded  to  it  2  grains  of  oxide 
of  leadj  and  the  pipe  lined  with  tin  alloyed  with  22  per  cent  of  lead 
yielded  1*865  grs.  of  lead  to  the  water,  the  sulphates  in  the  well-water 
protecUng  the  lead  to  a  considerable  extent.  The  well-water  of  Wal* 
tham,  which  was  very  much  less  saline  than  Boston  well-Fater,  dis- 
solved 0*8  gr.  of  oxide  of  lead  from  a  pipe  made  of  the  tin  alloyed 
with  lead  ;  this  impregnation  having  taken  place  in  a  single  night,  or 
about  12  hours. 

"  It  would  t=eein  from  tliosc  rosearches,  that  the  lead-encased  tin  pipe, 
as  originally  manuiactured.  is  better  than  load  pipe,  but  is  still  objec- 
tionable as  a  water  conduit,  and  much  more  so  for  more  powerful 
solvents  for  lead,  such  as  soda-water  and  beer;  while  the  pipe,  as  now 
made,  is  ns  unobjectionable  as  pure  block-tin  pipe,  and  is  actually 
cheaper  than  lead  when  purchased  by  the  linear  foot.** 


FItc  hundred  and  atneCletb  Meetltifir. 

January  29, 1868.  —  Statute  Meeting. 
The  President  in  the  chair. 

Professor  August  De  La  Rive  was  elected  a  Foreign  Honor- 
ary Member  m  Class  I.  Section  3,  in  place  oi  the  late  Michael 
Faraday. 
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Professor  M.  E.  Chcvrcul  was  aUo  elected  a  i^'oreign  Uonor- 
arj  Member  in  Class  I.  Secdon  8. 


Wiw9  bmdrad  mwA  ata«t|r*ftMA  MtMmgm 

February  11, 1868.  —  Momiblt  Meeting. 
The  Pbbsidbnt  ia  the  chair. 

The  foUowiDg  paper  was  presented  and  read  by  the 
author :  — 

A  Chryecktral  Sohttian  of  ike  Qr^gtii  of  ike  dassificatory 

System  of  Relationship, 

By  Lewis  11.  Morgan, 
Ov  RocHSBTSB,  Nflw  York. 

About  twenty  years  nfjo  I  found  among  the  Iroqoois  Indians  of 
New  York  a  8y.stein  pf  relationship,  for  the  designation  and  claasjfica- 
tion  of  kindred,  both  (ini(}ue  and  exlraordiuary  in  its  eham<  ter,  and 
whoUj  unlike  any  with  which  we  are  familiar.  At  the  time  I  sup- 
posed it  was  a  Bcbeme  devised  by  themselves,  and  confined  to  <his 
particular  stock  of  the  American  aborigines.  Afterwards,  in  1857, 1 
bad  occasion  to  reexamine  the  subject,  when  the  Idea  of  its  possible 
prevalmce  among  other  Indian  nations  suggested  itself,  togethtf  with 
its  uses,  in  that  event,  for  ethnological  purposes.  In  the  following 
summer  I  obtained  the  system  of  the  Ojibwa  Indians,  of  Lake  Supe- 
rior ;  and,  although  prepared  in  some  measure  fbr  the  result,  it  was 
with  some  degree  of  surprise  that  I  found  among  them  the  same  elab- 
orate and  complicated  system  which  then  existed  among  the  IrtKjijois. 
Every  term  of  rehitionsliip  was  radically  different  from  the  correspond- 
ing term  in  the  Iroquois  ;  but  the  classification  ot  kindred  was  the  same. 
It  was  rannife-t  that  the  two  systems  were  identical  in  their  radical 
characterititics.  It  seemed  probable,  also,  that  both  were  derived  from 
a  common  source,  since  it  was  not  suppo^ble  tiiat  two  peoples,  although 
speaking  dialects  of  stock-languages,  as  widely  separated  as  the  Al- 
gonkin  and  Iroquois,  could  simultaneously  have  invented  the  same 
system,  or  derived  it  by  borrowing  one  from  the  other. 

From  this  fact  of  identity,  several  inferences  at  once  presented 
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themselTee.    Its  preralenoe  among  these  stocks  rendered  firotiable 
its  prevalence  among  the  remaining  stocks  of  the  American  abori- 
gines* If  then  tt  should,  upon  investigation,  be  found  to  he  nnivefsal 
among  them,  it  would  follow  that  the  system  was  coeval,  in  point  of 
time^  with  the  commencement  of  their  spread  upon  the  American  con- 
tinent; and  also,  as  a  system  transmitted  with  the  blood,  it  might 
contain  the  neressary  evidence  to  establish  their  unity  of  origin.  And, 
in  the  next  place,  if  the  Indian  family  came  in  fact  from  Asia,  ihut 
they  must  have  brouglit  the  system  with  them  from  that  continent,  and 
have  left  it  behind  them  amonr?  the  peopk-  from  wiiom  they  separated;, 
and,  further  than  this,  that  its  ]>erpetuaiion  .u{)on  this  continent  would 
render  probable  its  like  perpetuation  upon  the  Asiatic,  where  it  might  ' 
still  be  foandj  and,  finally,  that  it  might  possibly  furni.<h  some  evi^ 
*  dence  upon  the  question  of  tfie  Asiatic  origin  of  the  Indian  family. 
Having  found,  before  the  dose  of  1859,  that  the  system  prevailed 
in  the  five  principal  Indian  stock-languages  east  of  the  Bocky  Moun* 
tains,  as  well  as  in  several  of  the  dialects  of  each,  its  uniyenal  spread 
through  the  Indian  family  had  become  extremely  probable ;  and  hav- 
ing also  discovered  traces  of  it  both  in  the  Sandwich  Islands  and  in 
Sooth-India,  it  seemed  advisable  to  prosecute  the  investigation-  upon 
a  more  extended  scale,  and  to  attempt  to  reach,  as  far  as  possible,  all 
the  families  of  mankind.     Tliis  would  require  an  extensive  foreign 
correspondence,  which  a  private  individual  could  not  hope  to  maintain 
successfully.    I  then  applied  to  the  Secretaries  of  the  several  Ameri- 
can Boards  of  Foreign  Missions  for  the  co-operation  of  tlieir  respective 
missionaries  in  foreign  lields,  which  was  cordially  |)r(nni,->e(l,  and  the 
promise  amply  redeemed.    1  also  applied  to  Professor  Joseph  Henry, 
Secretary  of  the  Smithsonian  Institution,  for  the  use  of  the  name  of 
that  institution  to  insure  attention  to  the  circular  and  schedule  by 
means  of  wliich  the  system  of  relationship  of  the  different  nations  was 
to  be  obtained.   Professor  Henry  not  only  complied  with  this  request, 
but  also,  at  my  suggestion,  procured  a  circular  to  be  issued  by  the 
Secretary  of  State  of  the  United  States  to  the  diplomatic  and  consular 
representatives  of  the  government  in  foreign  countries,  commending 
the  investigation  to  their  attention.  From  this  time  onward,  the  foreign 
oorrespondeote,  except  with  the  missionaries,  was  conducted  through 
the  Smithsonian  Institution  and  the  Department  of  State. 

In  verification  of  the  results  it  will  be  sufficient  to  state,  that,  by 
personal  explorations,  continued  through  several  year^,  in  ike  Lake 
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Superior  region,  in  the  Hudson's  Bay  Territory,  and  in  the  territories 
between  the  Missouri  River  and  the  Rocky  Mountains,  and  by  cor- 
respondence with  government  officials  and  private  individuals  in  other 
parts  of  North  America,  t  have  been  able  to  bring  together  the  sys- 
tem of  relationship  of  upwards  of  seventy  Indian  nations,  speaking 
as  many  independent  dialects.  Beside  these,  and  by  means  of  the 
foreign  correspondence  referred  to,  the  system  of  the  principal  nations 
of  Europe  and  Asia,  of  a  portion  of  those  of  Africa,  of  Central  and 
South  America,  and  of  the  Islands  of  the  Pacific,  have  also  been  ob- 
•  tained.  The  tabulated  schedules,  now  in  course  of  publication  by  the 
Smith  (iMiiin  Institution,  will  cover  four  hundred  and  lit'ty  j)ag«-s  of  the 
SaiiihsoiuHa  Cuniribiitions  and  reprcaciit  four  fifths  and  uj)vvan]-4, 
numerically,  of  the  entire  humiin  family.  Thejse  fJtrirtly  j>«'is<»nal 
statements  vvuiiKl  be  inapi>roj)iiatt:  in  this  connection,  exct'j)t  as  iliej 
become  neces.^ary  to  show  that  the  solution  about  to  be  prescutvd  rests 
upon  a  wide  basis  of  ascertained  fact^. 

I  propo.'ie  to  present,  in  a  brief  form,  1st.  The  system  of  relation* 
ship  of  the  Aryan  Family :  using  the  Roman  form  a<)  typical.  2d. 
That  of  the  Malayan  Family :  using  the  Hawaiian  form  as  typicaL 
8d.  That  of  the  €ranowanian  *  Family :  using  the  Senecsrlroquoia  as 
typical.  These  are  preliminary  to  the  principal  object,  which  is: 
4th.  To  submit  a  conjectural  stduiion  of  the  origin  ofths  daanfieatory 
iytUm  of  reUUiomhip, 

It  may  be  premised  that  all  of  the  systems  of  consanguinity  and 
affinity,  thus  far  ascertained,  resolve  themselves  into  two  radically 
distinct  forms,  of  which  one  will  be  called  the  detcriptivef  and  the 
oilier  the  classijicatort/. 

In  the  first,  consangninei  are,  in  tin;  main,  described  by  a  combina- 
tion of  the  primary  tej  in>  ol  rehitioiit^hip.  There  is  a  suiaJl  amount 
of  elassilieation,  by  means  of  special  or  secondary  terms  infrtxluced 
by  civilians  and  seliolars  to  relieve  the  burdensonieness  of  the  system; 
but  the  great  body  of  relatives,  both  by  blood  and  marriage,  are  de- 
scribed. This  is  the  system  of  the  Aryan,  Semitic,  and  Uraliao  fami- 
lies. In  its  origin,  as  the  parent  of  the  present  form,  it  was  purelj 
descriptive,  as  is  still  exemplified  by  the  Erse  and  Scandinavian, 
and  by  the  condition  of  the  Sanskritic^  when  this  language  ceased  to 
be  spoken.  This  system  follows  the  streams  of  the  blood,  and  is  in 

a  Gi^no-w&'*ni-SB:  name  proposed  for  the  American  bidian  family.  Fnm. 
GV-wt,  an  snow,  sad  Wi-ft'-ao,  a  bow;  the  family  of  the  Bow  and  Arrow. 
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aeeordanoe  with  the  nature  of  descents.  It  is,  therefore,  a  natural 
system,  for  the  reason  that  the  relationships  recognized  are  thoae  which 
actuallj  esusL  But  it  aasumes  as  its  fandammtal  hasis  the  antecedent 
existoioe  of  marriage  between  singU  pairt.  Before  this  system  could 
come  into  existence,  nunkind  must  hare  raised  theroselres  to  this  state 
of  marriage ;  after  which  this  form  of  marriage,  and  not  nature,  teaches 
the  descriptive  system  of  rektionship.  It  Is  important  that  this  dis- 
tinction should  be  noted. 

In  the  second  form,  consanguinei  are  never  described  by  a  combina- 
tion of  the  primary  terms ;  but  they  are  classified  into  categories,  and 
tlic  same  term  of  relationship  is  applied,  without  distinction,  to  each 
of  the  members  of  the  siime  category.  This  is  the  system  of  the 
Malayan,  Ganowanlnn,  and  Turanian  families.  It  suggests  tlie  proba- 
bility that  there  iiiiiat  have  hi-en  a  state  of  society  in  the  primitive 
'  ages  in  which  marriage  between  single  pairs  wa<^  iniknown,  in  which 
the  family,  in  its  modern  sense,  was  unknown ;  but  in  which  a  8ys« 
tem  of  relationship  might  have  originated  in  eompound  marriagu  in 
a  communal  family ^  and  thus  be  in  strict  accordance  ¥rith  the  nature 
of  descents^  and,  therefore  a  natural  system  because  it  recognized  the 
relationships  actually  existing.   This  suggestion  should  also  be  noted. 

1.  System  of  Relaiiomhip  of  the  Aryan  Family* 

A  knowledge  of  the  descriptive  system  became  important  for  two 
principal  reasons.  First,  it  was  necessary  to  find  the  limits  of  its 
spread  to  circumscribe  the  classificatory  form :  and,  secondly,  it  was 
necessary  to  find  the  basis  upon  which  it  rested,  to  reach  the  instru- 
mentalities by  means  of  which  the  classificatory  system,  if  it  ever  pre- 
vailed among  the  remote  ancestors  of  the  Aryan  fomily,  might  possibly 
have  been  overthrown,  and  the  descriptive  substituted  in  its  place. 

As  none  of  tiic  characteristics  of  (he  former  system  are  involved 
in  the  solution  of  the  origin  of  the  latter,  it  will  be  suHicient  for  my 
present  purpose  to  present  the  substance  of  the  Aryan  form  wiiliuut 
comment.  The  Roman,  as  found  in  the  Pandects*  and  Institutes  of 
Justinian,t  will  be  used  as  the  typical  system.  Its  completeness  and 
perfection  is  due  to  the  Roman  civilians,  and  arose  from  a  necessity  for 
a  code  of  descents,  defining  the  relations  of  consanguinei  to  each  other, 
to  regulate  the  transmission  of  property  by  inheritance. 

*  Paml.  Lib.  XXXVIIL  Tit.  X.  "  Du  grodibus  ct  adfinibus  ct  uouiinibiui 
eomm*" 

X  Joft.  Intt  Lib.  III.  Tit.  VI.  **  De  gnulibDS  CognAiionnm." 
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TaUe  of  lioman  System  of  Coruanguiiuty, 
( Lineal  Line.) 

Grcal-grAiKlfaiher's  great-graudfather,  Tritavns. 

**                  grandmther,  Atavai. 

"            "          wAmc,  AbaviiH. 

-i'    grandfather,  Proiivus. 

<'    {rrandmother,  ProATia. 

GrnnMfrtther,  Avos. 

Grundiuuther,  Avia. 

Father,  I'"ter. 

Mother,  Mater. 

S.»ii,        •  PiliiM. 

Orandaon,                             •  Kepos. 

Grunddatightcr,  Neptts. 

Gi-eat-tnT»'»lson,  IVonepos. 

granddauKbter,  PronepUs. 

grandHon^  son,  Abnepos. 

daaghter,  Abncptis. 

grandson,  Atiic|>os. 

granddauichterp  Atnepds. 

great-grandson,  Trinepos. 

granddaughter,  Trincptis. 


it 

u 
u 
« 

M 


M 
*t 
f* 
M 
l< 


M 


Brother, 
Brother's  son, 


{Fir$t  Collateral  Line.  Alak.) 


u 

M 
M 
M 


daughter, 
grandson, 
granddaughter, 
great-grandson, 

graaddattghter, 


Fratris  filina. 
«  fiiia. 
"  nepoa 

M 


ncpti-i. 
proncpos. 
pioneptia. 


{FirU  liMaleral  Line. 


Sister, 
Sister's  son, 


Femak.) 

Soror. 

Sororis 


u 


danghter, 
grandson, 
granddaughter, 
gruat-grandson, 

granddaughter. 


« 


*t 
u 
tt 

« 


niius. 

fiUa. 

fiepoa. 

iicptis. 

proncpos. 

proneptis. 


Father's  brother, 
"     brother's  son, 

**        •*  danghter, 

"  "  i;raiidson, 

"  granddaughter, 

**         **  great-grandson, 
tt         tt  «« 
•  * 


{Second  QMateml  Line.    Failiet^e  Side.) 

MALE  BILUICU. 

ratrmis. 


I'otrui  Alius,  b.  frater  patmelii 
\  **    alia,  b.  Mror  paimelis. 


'  B  • 

^^ddanghtcr. 


n 
« 
w 


neptts. 

prooepoe. 

proocpis. 


Father's  sister, 
«     Bister's  son, 

«        **  daughter, 

**  grandson, 

"         *'  granddanghter, 

«         **  great-grandson, 

"         *•       "  granddaughter, 

•  •  • 


Amita. 

Amito;,  filius  b.  nmidnut* 
**      filia,  b.  amitina. 
ne|)os. 
neptis. 
pronepoe. 
pifoiieptis* 


«« 


M 


« 
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{Second  Collutnal  Lim.    Molher^s  Side.) 


MALK  BBASCB. 


Mother's  brother, 
"  brother** 


<t 
«« 

M 
ft 
<f 


•4 
M 
« 
M 
U 


grund»on, 
gnmdfdftnghter, 

graaddaugbter. 


Mother's  sister, 

"  Butcr'fl  son, 

"  «  daufrhtcr, 

*  •*  grandson, 

'*  "  granddaaght«r, 

**  *'  great-grandson, 

**  "  "  granddaughter, 


Avoncnlus. 

ATaociili  filios,  b.  consobrinoi. 
filin,  b.  oonsobriiui^ 
nepos. 
neptis. 

pronrpos. 
prunepUS. 


« 
tt 
u 
«( 


Matcrtera. 

Manrtenc  filius,  h.  consobrinnf. 
filia,  b.  coiuobrina. 

nepos. 
neptis. 

pronepos. 
proiieptis. 


41 

M 


{Third  CkMaUral  Line,   Father's  Side.) 


Father's  father's  brother, 
"         •*     brother's  son, 
"  "  danirhter. 


M 
<f 

M 

*l 
U 
« 
t€ 
if 
tf 
f« 


ff 


ff 


grandson, 
granddaughter, 
great-grtindson, 

gmoddaughter. 


4f 


** 
U 
« 
«« 
ff 
<f 


Sister, 

lister's  son, 
"  daughter, 
grandson, 

gmnddaughter. 


u 
ff 
If 


BlUXCB.  ' 

Fatrtins  mnj»nu«. 
Patrui  inagni  tilius. 
«       «  ftlia. 
"        "  ncpo:}. 
'*        **  neptis. 

"  pronepof. 
**       "  pronepiis. 
•        •  • 
Ainita  magna. 
Amita  iiuigna»  filius. 
«       "  filia. 
**       **  nepos. 
'*        *•  neptis. 
**        '*  prunepos. 

"      "  proneptif. 


{Tkif^  ChBiimi  Luu.  Mctlur'9  Side,) 


MAUI  ABD 


;ALt  BSAlfOB. 


Mother's  luother'ii  brother. 


ff 

f( 
tt 
ff 
ff 
ff 

if 
if 
tf 
ff 
If 
ff 
fi 


ff 
ft 
It 
ft 
ft 
ft 

u 
If 
ff 
ft 
ft 
ft 
It 


brother's  son, 

daughter, 
grandson, 
granddaughter, 
great-gnitjdson, 
'*  gr'ddaughtcr, 
• 

Kister, 
sister's  son, 

daughter, 
graTi<l<on, 
granddauj^liter, 
greal*grandson, 

graoddaughter. 


ft 
If 
II 
ft 
ft 


If 
tf 
ft 
ff 
ft 


Avtincuius  uia^fuus. 

ATuncnli  magni  filina, 

•«  "  filia. 

ft  «< 


u 
ft 
ff 


ff 
ft 
tl 


nepos. 
neptis. 
proncpofl. 
pronuptis. 


If 


Matertcm  majma. 
JVIaiertero;  magna:  filius. 

«  filia. 

ff 

ft 
ft 

« 


ff 
ft 
ft 
tf 
ft 


ncpos. 
neptis. 
pronepoe. 
proneptU. 
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(Fmlk  Co^!:it'  ,nf  Lhie.    Father' $  Sid*,) 

MALI  AMD  rXMALB  BUMCH. 

Patruus  major, 


Father's  father's  father's  brother, 
**         "         **     brother'8  aon, 
«t         «         «         M  grandwn, 

^«        «        «        «      g  t-granOMii, 
•        •  • 


« 
« 

M 
« 


M 
(I 
i« 
<C 


«< 


sister, 

sister^s  son, 
*•  grandson, 
"  great-grandson. 


Patrui  majoris  filius. 

"         "  ncpos. 

«     •  uruncdNu 
•  •  • 

Aroita  major. 

Amita'  nmjoria  fillns. 

"  nepos. 

"  pronepos. 


H 


{Fourth  CuUai&^l  Line,    Mother's  Side.) 


Mothir't  mote**  nothwr*!  brother, 
«         «•         «      brother's  800, 

gxiadion. 


M 
M 


4$ 
W 


M 


«( 
M 
fl 


H 

M 
(t 


« 


sMtcr, 

aister's  aon, 
"  gnndaoup 


M 


Avunculus  major. 
ATuncuU  maions  tiUas 

M  l« 
•  • 

Matertera  major. 
MaienenB  majoris  filiu. 


M 
M 


<« 


[fyik  Gfthtand  Lint.  fbtJ^tSUe.) 

MALI  AHD  rUUUB 

Father's  father's  father's  father's  brother, 

bro's  son, 


It 
« 
f« 


€1 


« 
W 
M 

<( 
«f 
M 
M 


«( 


«( 


"  g  i-g  d*ou, 

•ister. 
fliitersaoii, 

"  g'dson, 
"  g't-g'dMO, 


Patruus  maximos. 
Fatrni  ntaxiini  filivs. 

*•  "  no{-K)s. 

**         "  pronepos. 

Amita  maxinuu 
AiiiiM  ntAzimie  filim. 

II  tl 


pruoepoa. 


{Fifth  Colintrral  Line.     M<^her's  Side,) 

MAU  AiiO  rSMALB  BftAMCB. 


Mother's  mother's  mr's  m'r's  brother, 

bro's  .*on, 


« 

M 

M 
fl 
4( 
M 


11 
««' 
tf 

CI 

M 
« 


« 
If 


41 


<« 
l< 
« 

« 

u 


grandson, 
**  g't'grandson, 

sister, 

sister's  son, 
*'  grandson, 
**  g't-g'dson, 


**  nepoB. 


ATuncuIos  raaxiraas. 

M  H 

**  I" 

Mattrter a  m  a  X 1  rn  a. 
MaMrtena  maximte  filius. 

**  ncpos. 
*•  **  j^ronepoa. 


Husband, ' 
Hnabud'a  ftther, 

*■  mother, 
**  grandfaUier, 


(Aforria^t  RekOimu, ) 

Vir.  b.  maritos. 
8ooar« 

Socrus. 

Socer  roagnns. 
Soorna  magna. 
Uxor.  b.  marita. 
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Wife's  father, 
**  mother, 
"  grandfather, 
"  grandmoiber. 
Step-father, 


M 


Sowr. 
Socnu. 

Socer  nuignai. 
Soenis  nuigiia. 

VitrioM. 
Novercft. 
Privigniu. 
PririgoA. 

Gener. 
Nants. 
Lovir. 

MaritQS  sOKOfit. 
Uxoris  frator. 
Uxoris  soror. 
Gloss. 

CoimatL 
AiBiiM. 


**  daughter, 
Son-in-law, 

Danfrhter-in-law, 

Brothor-in-law  (husband'a  brother), 


(sister's  husband), 

(wifo's  brc)thcr). 


Siiiter-in-law  (wife's  sister), 


Belatives  by  father'ti  side. 


(husband's  sister), 
(brother's  wife). 


Each  collatend  line,  when  fully  extended,  rearhos  to  trinejKis,"  who 
is  the  sixth  descendant  in  each  line.  If  desirable  to  trace  the  line  be- 
yond him,  he  is  made  a  new  starting-point  in  the  de^ription,  namely, 
"'fnUris  tHnepoth  filius^'*  and  on  to  ^fratris  trinepotU  irinepos"  who 
is  the  twelfth  descendant  of  my  brother.  In  like  manner,  in  the  as- 
cending series,  **intamu**  becomes  a  new  starting-point,  which  gives 
first "  IrAom  pater^**  the  fitther  of  fn'fovtit,  and  on  to  tritam  tntamUf 
who  IB  the  twelfth  ancestor  of  JB^*  This  ezhaosts  the  capadiy  of  the 
nomenclature  of  this  admirable  system. 

It  will  be  obsenred  that  consangninet  are  bound  together  in  TirtQe 
of  their  descent,  through  married  purs,  from  common  anceston ;  that 
they  are  divided  into  a  lineal  and  several  coUateial  lines ;  and  that  the 
collateral  are  perpetually  divergent  from  the  lineaL  The  relationship 
of  each  person  to  the  central  Ego  is  accurately  defined,  and  preserved 
distinct  by  means  of  a  descriptive  phrase.  With  the  exception  of  tlie 
primary  terms  of  relationship,  which  are  ihoj>e  lur  father  and  mother, 
son  and  daughter,  brother  and  sister,  gnindjiarent  and  grandchild,  and 
husband  and  wife ;  and  with  the  furtl^er  exception  of  the  terms  for 
uncle  and  aunt  which  are  found  in  the  Saiiskritic,  TIrllenic,  Romaic, 
Germanic, and  Slavonic  stock-languages;  and  also  witli  the  exception  of 
lupof  and  its  cognates,  which  has  an  eccentric  use, — the  remainder  of  the 
system  describes  persons,  leaving  the  relationship  to  implication.  As 
before  stated,  the  system,  in  its  immediate  origin,  was  purely  descriptive. 
The  ErM  and  Gaelic,  which  have  no  terms  for  uncle,  aunt,  nephew, 
nlece^  or  cousin,  is  more  stricdy  than  the  Roman  the  Epical  system 
of  the  Aryan  family.  This  system  w9t  be  diamissed  without  fbrther 


ft 
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.     {Fmrlk  CJIatmd  Lime.    Fatker'M  Sidt  ) 

Amits  major, 
-oo  AmitJC  nuyon*  filiue. 

•         •  • 

{Famrtk  CcOaUnl  Lime,    Maker'*  Side.) 

UaAer't  ■other',  mother',  brother.  Avancnlu. 

"  -        brother*.  .00,  Avanculi  majortf  fibw. 

«        g't-g'diOO,  ^  ^        F  , 

(Bter  Matertcra  major. 

SS^'.^n  Materter^majonsnlv^ 

g't-gr'dsoii,  "  , 

•  •  •  • 

{Fijlk  CoUatertd  Line.    Fuker'g  Side.) 

Father'*  father',  fiuher'.  father'*  brother,  Patniiw  ""»'^''"2f:  , 

bro'*  son,  Tatrui  maximi  niios. 

"       "    prandson,        "  *' 

"  g't-g'dson,        ^  "  prooq**- 

•  •  •  •  .* 

M         ««         u  <•     tbter,  Amita  maxima- 

«  •«         "  "     Btfter's  son,  Amitie  maximiC  6Uaa- 

"      g'dson,        "  "  °^P^ 

"g't-g'daOD,  P^^S^ 


<« 
«« 

u 


M  M  M 

14  <<  •<  <' 

•  •  • 


«< 

•4 

«4 

<i 

M 

• 

M 

M 

(( 

• 

<f 

• 

i( 

M 
• 

M 

M 

<l 

M 

M 

« 

4« 

M 

« 

«« 

« 

« 

« 

(1 

14 

(FiJUl  Collateral  Line.    Mother's  Side.) 

MALA  ASD  FEMAL.  BEAXCa. 

• — »_».,  1 — .u- _  Avunrulus  maximas. 

ATuncali  maximi  Glias. 
„  •«  nepos. 

44  "  pronepo*- 


bro's  son, 

grandi«on, 
g't-grand*on. 


4< 
44 


sister, 
sister's  son, 

grandson, 
g't-g'dson, 


41 
44 


Matertera  maxima-  . 
Materterai  maxima:  fino*. 

uepo*. 


<« 


<4 

« 


Husband,  * 
Hu.shand's  father, 
mothor, 


Wife, 


grandfather, 
graiuhnoUicr, 


{Marriage  Rdations.) 

Vir.  b.  maritns. 
Sooer. 
Socrus. 
Socer  ma^us. 
Socrus  magn^ 
"  Uxor.  b.  marita- 
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Wife's  hOmr,  Somt. 

**      n-iotlirr,  Socrns. 

**     graudttttber,  Socer  raagnus. 

"    gnndmodier,  Bocrus  uagiM. 

Btop-father,  Vitricvis. 

'*  mother,  Novcrca.  * 

"  son,  PrivignnJ. 

"  daughiar,  Privigna. 

Son-in-law,  Gener. 

Datu^htcr-in-law,  Nurns. 

BiOuer-ia>law  (hushaod's  brother),  T  *  vir 

"      "      (eisUir'ti  husband),  Mitntus  Bororid. 

•*      "      (wife's  brothCT),  Uxorii  fiiiw. 

GUstcriiiolAw  (wifc'M  sistor),  Uxoris  tonr. 

"      "     (hustinnd's  i»ister),  Glous. 

"     (brother's  wife),  Emtnft. 

EelatiTea  by  father's  side,  Agnati. 

"    **    mother's  aide,  CofOMtL 

"    "   flMnteg^  ASBnm. 

Each  collaten]  line^  wliea  foUy  extended,  reaches  to  trinepoi^*  wlw 
u  the  sixth  descendant  in  each  line.  If  desirable  to  tiace  the  fine  bo- 
jend  bun,  he  is  made  a  new  starting-point  in  the  description,  namelf , 
**fiain$  inmpath  fUu^T  and  on  to  *^Jraim  trimpaliM  irtiM^**  who 
is  the  twelfth  descendant  of  my  brother.  In  like  manner,  ra  the  as- 
cending series  **tniwm'*  becomes  a  new  starting-point,  which  gifci 
firgt  tritavi  pater,''  the  father  of  trikamt^  and  on  to  irikari  iriiemu, 
who  is  the  twelfth  ancestor  of  Ego.  This  exhauito  the  capadtjr  of  the 
noraenclatuic  of  this  admirable  system. 

It  will  be  observed  that  consanffninei  are  bound  tether  in  virtue 
of  their  descent,  through  married  prnrs,  fruin  i  nunon  arKv.sfor<i ;  that 
they  are  divided  into  a  lineal  and  several  coliaienii  imes ;  and  that  the 
collateral  are  perpetually  divergent  from  the  lineal  The  relatioo«hip 
of  each  person  to  tl)e  central  Ego  is  accurately  defined,  and  preserved 
distinct  by  means  of  a  descriptive  phrase.   With  the  exception  of  the 
primary  terms  of  relationship,  whicb  are  tbose  /or  liufaer  and  mother, 
son  and  daughter,  brother  and  sistsr,  gnmfpsieot  and  grmdehild,  and 
hodMmd  and  wife;  and  with  the  Mjft  eiceptibo  of  the  terms  for 
unde  and  annt  which  are  ibaad  is  (be  SmAiHw,  Hellenie,  Romaie, 
Germanic, and  Slavonic  stock-languages;  tod  abo  with  the  exception  of 
nqxu  and  its  cognates,  whicb  has  aoeooencrieoae,— the  remainder  of  the 
system  describes  penons,  lesviog  tbe  ndurniship  to  implication.  As 
before  slated,  the  system,  in  it<  immediate  oriffin,  was  pun^N  <ie<onptive. 
The  Krse  and  Gaelic,  which  haw  no  teniis  tor  unck,  aunt,  D*-pbew, 
Ti  is  more  sfnVf/r  ibtu)  the  R.mun  the  typical  M  -teiTJ 

"ly.  Tbk  ^y>i£iQ  iriji  be  ^tfinmrcd  withoat  futii*^ 
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explanation,  as  the  table  will  sufficiently  illustrate  the  fimdamental 
differences  between  this  form  and  the  dassifieatoiy  which  u  next  to 
be  presented. 

II.  t^ftUm  of  Hdatumihip  of  the  Mak^ftm  Familg. 

The  Malayan  b  nearer  the  primitive  system  of  relationship  of  the 
human  family  than  any  other  hitherto  discovered.   Thb  is  a  neoeaaniy 

inference  from  the  fact  that  it  is  simpler,  and  therefore  older,  than  the 
Gnno  V  n  ian  and  Turaninn  systems,  which  prevail  among  the.  L'n  .it 
body  ot  the  Americiiu  liulmn  and  Asiatic  nations.  It  is  al&o  «'vi*]»  Jit 
that  the  Malayan  could  not  have  heen  derived  from  either  of  the  otlier 
forin>,  whilst  Itoth  the  (TUiiowunian  uml  Turanian  ini^iht  have  been, 
and  pi'CHumptively  were,  engrutied  upon  an  original  i'urm  agreeing  in 
all  essential  respects  with  the  Malayan.  It  is  a  classificatory  system 
as  well  as  the  most  simple  and  elementary  form  of  that  system.  The 
only  relationships  recognized  are  the  primary.  All  ronsan^^uinei,  near 
and  remote,  are  dassified  under  these  relationships.  Each  tei*m  is  in 
common  gender ;  sex  being  indicated  by  adding  the  words  Kit  *na  for 
male,  and  Wa^'-na  for  female*  A  full  knowledge  of  the  system  may 
be  obtained  by  passing  through  the  several  lines,  and  «>b8ervtng  die 
relationship  of  each  person  to  the  central  JSSgpo. 

In  the  lineal  tine  we  have  KtLpS-nOt  grandparenj,  MaM-a^  parent, 
Kai-ktB^  child,  and  jMS^^^jT-no,  grandchild.  The  relationship  of  broker 
and  sister  is  conceived  in  the  twofold  form  of  elder  and  younger ;  and 
there  are  double  terms  for  each  relationship,  one  of  which  is  used  by 
llie  males  and  the  other  by  the  females,  as  follows :  — 
Elder  brother,  nale  speaking,  Kai-idk-ii-iV -ua .       Female  speaking,  Kai-ku-nf^  nf. 

Youagcr    **        **        *'  -        Kai-ka-i'-ita.  **  •*        Km-kii-nn'  rif^. 

Elder  sister,      '*      **         Kai-LH-na-he'^  *•         «*  Km-Jcu-^-^'-na, 

Yonagsr  sister,  '*     "       Jt(M-JU.Ma4/<fw.        **        **  Keu-hi^-mu 
For  hnabsnd  sad  wilb  the  temu  are  respectively,  R^-ma,  sad  WS^te^f^meu 

In  the  first  collateral  line,  my  hmiher's  son  and  daughter  are  my 
son  and  daughter,  ejich  of  them  calling  me  father ;  and  their  children 
are  my  grandchildren,  each  of  tliem  calling  me  grandfather.  My  as- 
ter^s  children  arc  also  my  sons  and  daughters,  and  their  children  are 
my  grandchildren.  The  same  is  equally  true  whether  I  am  a  male  or 
a  female. 

In  the  second  oolhiteral  line,  my  fathei^s  brother  is  my  father;  hb 
son  and  daughter  are  my  brother  and  sister,  elder  or  younger,  and  I 
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apply  to  fhein  the  Bame  tearma  I  do  to  mj  own  brothen  and  aisten ; 
the  children  of  this  ooUateral  brother  and  eister  are  my  sons  and 
daughters ;  and  the  children  of  the  latter  are  my  grandchildren.  * 
Each  of  the  persons  named  applies  to  me  the  proper  correlative. 

My  iatbei^s  sister,  in  like  manner,  is  my  mother;  her  children  are 
my  brothers  and  sisters,  elder  or  younger ;  the  children  of  these  col- 
lateral brothers  and  sisters  are  my  sons  and  daughters ;  and  the  chil- 
dren of  the  latter  are  my  grandchildren. 

My  mother's  brother  is  my  father ;  and  his  children  and  descendants 
follow  in  the  same  relation j?!ii pa  as  in  the  f)rcviou9  cases.  In  like  man- 
ner my  mother's  sister  i;*  my  mother;  and  her  children  and  descendants 
follow  in  tho  same  relationships. 

The  third  collateral  line  repeats  the  cla^^sitication  in  the  «?ccond.  My 
grandfather's  brother  is  my  grandparent ;  his  son  is  my  father ;  the 
son  of  the  latter  is  my  brother,  elder  or  younger ;  and  the  son  and 
grandson  of  this  collateral  brother  are  my  diild  and  grandchild. 
My  grandfather's  sister  and  her  descendants,  and  my  grandmother'a . 
brother  and  sister  and  their  descendants,  follow  in  the  same  relation- 
ships  as  before.  As  far  outward  as  oonsanguinei  can  be  traced,  the 
claasiBcation  is  the  same.  It  will  be  seen  more  fnlly  by  consulting 
the  following  teble. 
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It  will  be  observed  that  the  several  eollateral  ]in«  are  merged 
ia  the  lineal  line,  by  means  of  which  the  posterity  of  my  brothers  and 
sisters*  and  of  my  collateral  relatives,  become  my  posterity.  Thi^  is  a 
fundamental  characteristic  of  the  clas^^ificatory  sy^lera.  In  the  II:iu  iiiiaii 
no  blood  relativeji,  however  rcmolo  in  dpgrtje,  can  lall  wiiliout  iljc 
relationship  of  grandparent,  grandchikj,  brother,  or  sister.  The  sys- 
tem, nevertheless,  is  clearly  delined,  and  is  founded  upon  a  knowledge 
of  the  deprees  of  relationship,  luinicrically,  by  means  of  which  the 
chi^silicaiiun  i>  jk  rl"t.cit'tl.  Wiitn  the  Oanowanian  and  Turanian  forms 
are  compared  vviih  the  Hawaiian,  and  the  jn  ineiples  of  each  are  under- 
stood, it  will  be  seen  that  poverty  of  lan^uaiie  has  nolliiiig  whatever  to 
do  with  the  h»t(er  .system.  The  rehilionships  which  seem  to  be  unreal 
and  arbiirary  ruay  be  found,  in  the  sequel,  to  be  those  actually  existing 
when  the  system  was  formed. 

In  the  Hawaiian  there  are  five  gnides  of  relatives,  as  follows  :  My- 
self, my  brothers  and  sisters,  and  my  first,  second,  third,  and  more 
remote  cousins,  are  the  first  grade.  Th(!Be  are  my  brothers  aod  sisters 
without  distinction.  My  father  aod  mother  and  their  brothers  and  sis- 
ters, together  with  their  several  cousinfi, as  before, are  the  second  grade. 
These,  withoui  distinction,  are  my  parents.  My  grandfather  and  his 
brothers  and  sisters,  and  my  grandmother  and  her  brothers  and  sisters, 
on  the  father's  side  and  on  the  mother's  side,  together  with  their  sev- 
eral cousins,  as  before,  are  the  third  grade.  These  are  my  grand- 
parents. Below  me,  my  sons  and  daughters  and  their  several  cousins 
are  the  fourth  grade.  These  are  my  children.  My  grandsons  and 
granddaughters,  and  their  several  cousins,  are  the  fifth  grade.  These 
are  my  grandchildren**  The  Hawaiian  system  now  realizes  the  nine 
grades  of  relations  of  the  Chinese  (conceiving  them  reduced  to  five) 
more  perfectly  than  the  Chinese  itself  does  at  the  present  time.  An 
ancient  Chinese  author  remarks  as  follows:  — 

All  men  bom  into  the  world  have  nine  ranks  of  relatives.  Hy 
own  generation  is  one  grade ;  my  father's  is  one;  my  grandfather^s  is 
one ;  that  of  my  grandfather's  father  is  one ;  and  that  of  my  grand* 
father's  grandfather  is  one ;  thus  above  me  are  four  grades.  My  t^n's 
generation  is  one  grade ;  my  grandson's  is  one;  that  of  my  grandson's 
son  is  one ;  and  that  of  my  grandson's  grandson  is  one  ;  thus  below  me 
are  four  ;_n  ades  of  relations  :  including  myself  in  the  estimate,  there  are 
in  all  nine  grades.    These  arc  brethren  ;  and  ahliough  each  gmde  be- 

*  All  the  iadividuals  of  tlM  Mrae  grade  sra  brothers  and  ftisten  to  each  other. 


462 


PROOltBDINaa  OF  THB  AHBRICAH  ACADBMT 


longs  to  a  diflTerent  bouse,  or  family,  yet  they  are  all  my  relatives,  and 
theHe  are  called  the  nine  grades  of  relations.**  A  strong  presumption 
arises  from  a  comparison  of  the  Hawaiian  and  Chinese  systems,  that  the 
latter,  in  its  original  form,  was  identical,  in  aU  essential  respects,  with 
the  tbrtin  r. 

It  remains  to  notice  a  reiniirkaltle  custom  of  the  Hawaiians,  which 
had  not  entirely  disappran-d  at  the  (  poeh  of  the  establi^ihment  of  the 
American  inis«5ion9,  Thi;^  custcjtn  was  numiuued  by  Judge  Lorin  Ati- 
drews  in  explanation  <if  a  particular  Hawaiian  relationship  in  the  fol- 
lowing Uuigaage :  *'  Tlip  relationship  of  "  Pinaltia "  is  rather  am- 
phibious. It  arose  from  the  fact  that  two  or  more  brother-:,  with  their 
wives,  and  two  or  more  sisters,  with  their  husbands,  were  iaclined  to 
possess  each  other  in  common.  But  the  modem  use  of  the  word  is 
that  of  dear  Jrund^  or  inUmate  companion*"  This  custom  has  an  IqCh 
mate  connection  with  the  solution  about  to  be  presented. 

III.  iS^ffivm  of  RdaHahikip  oflkt  Ganowtmian  Famihf, 

The  American  Indians,  when  related,  address  each  other  by  the 
term  of  relaHonship,  and  never  by  the  personal  name.   As  a  custom  it 

is  substantially  universal.  If  no  relationship  exists,  the  tbrra  of  ad- 
<liTs>^  \i  "my  friend."  This  eu'^fom  of  saluting  by  kin  has  tended  to 
im])ai  t  as  well  as  piL'servc  a  knosvliMlge  of  the  system,  and  to  render 
it  j)i  rlrctly  familiar  to  all.  Tlipy  recogtii/c  all  the  relationships  known 
to  the  Aryan  system,  bt'sitle^  several  w  liicli  the  latter  does  not  discrim- 
inate. The  system,  as  presented  in  the  Table  below,  with  some  modi- 
fications in  the  different  stock-languages,  is  now  in  practical  daily  nse 
tliroughout  the  Ganowanian  family. 

Inadditicm  to  a  remarkably  opulent  nomendature  of  relationships, 
some  of  these  languages  have  a  double  set  of  terms  for  particular  rela- 
tionships, one  of  which  is  used  by  the  males,  and  the  other  by  the 
females.  It  will  also  be  tband,  in  veiy  many  cases,  that  the  reUtion* 
ship  of  the  same  person  to  myself,  a  male,  is  dlffbrent  whea  I  am 
a  female.  Notwithstanding  the  great  diversities  created  by  the  system, 
it  is  logical  and  self-sustained  throughout 

To  develop  its  prominent  characteristics  it  will  be  necessary  to  pa.-^ 
through  the  several  lines,  jis  in  the  former  ease. 

The  relationships  of  gramUatiier  and  (rrandmothcr,  and  of  «rran(l>()n 
and  ^Ljranddnnshter,  are  the  most  remote  which  are  reoofjrnized  either 
in  the  ascending  or  descending  series.    Ancestors  and  de^adaots 
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above  and  below  them  fall  into  the  same  categories  respectively.  In 
the  collateral  lines  persons  of  oommon  descent  cannot  tali  without 
the  relationship  of  brother  or  cousin.  The  relationship  of  brother  and 
Bister  is  oonceived  in  the  twofold  form  of  elder  and  younger,  and  not 
in  the  oonerete ;  and  there  are  special  terms  for  each. 

JVnf  OoBateral  Jam. 

With  myself  a  male,  my  brother's  son  and  daughter  are  my  son  and 

(laughter,  each  of  them  callinf^  me  fatlier.  This  is  the  first  iMilicutive 
feature  of  the  system.  My  brother's  grandchildren  are  my  grand- 
children, each  of  them  callinsr  me  grandfather. 

On  the  other  hand,  my  si^^ter'*^  *^<»n  anil  daughter  are  my  ncj)hew  and 
niece,  each  of  them  chilling  mc  uncle.  (Second  indicative  feature.) 
My  sister's  grandchildren  are  my  grandchildren,  each  of  them  calling 
me  grandfather. 

With  myself  a  female,  the  first  relationahips  are  reversed ;  my  broth- 
er's son  and  daughter  are  my  nephew  and  niece,  each  of  them  calling 
me  aunt';  whilst  my  sister^s  son  and  daughter  are  equally  my  son  and 
daughter,  each  of  them  calling  me  mother.  The  children  of  these 
nephews  and  nieces,  sons  and  daughters,  are,  without  distinction,  my 
grandchOdren,  each  of  them  calling  me  grandmother.  In  each  of  the 
cases  above  named,  as  well  as  in  those  hereafter  stated,  the  primary 
terms  are  used  in  their  primary  sense,  c.  g»  I  call  my  brother's  son  my 
soHj  when  I  ^peak  to  him,  the  same  as  though  he  were  my  own  son. 

Second  ChUatmrtd  Line, 

My  father's  brother  is  my  father,  and  calls  me  his  son.  (Third  in- 
dicative feature.)  His  son  and  daughter  are  my  brother  and  sister, 
elder  or  younger  according  to  our  resj)cctive  ages.  (Fourth  indicative 
feature.)  With  myself  a  male,  the  children  of  this  collateral  brother 
are  my  sons  and  daughters,  each  of  them  calling  me  fathers  whilst  the 
children  of  thb  collateral  sister  are  my  nephews  and  nieces,  each  of 
them  catling  me  uncle.  The  children  of  each  are  my  grandchildren, 
each  of  them  calling  me  grandfather.  On  the  contrary,  with  myself  a 
female,  the  children  of  this  collateral  brother  are  my  nephews  and 
niccpd,  each  of  them  calling  me  aunt ;  whilst  the  children  of  this  col- 
lateral sbter  are  my  sons  and  daughters,  each  of  them  calling  me 
mother.  Their  children  in  like  manner  are  my  grandchildren,  ea^  of 
tbeui  calling  me  grandmother. 
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Mj  fatbei's  aister  is  my  auot   (Fifth  iodieative  featiire.)  Her 

ton  and  daughter  are  my  ooQsinis  each  t>f  them  calling  me  oousio. 
With  myself  a  mali*,  the  children  of  this  male  coinin  are  ray  sons  and 

dau;5hters,  whilst  the  children  of  my  female  cousins  are  ray  nephews 
and  nieces.  On  tlic  contrary,  with  myself  a  female,  the  children  of  my 
male  cousin-  are  my  nephews  an<l  nieL't-s,  whilst  flic  cliil.hTn  of  my 
female  cousins  are  my  soth  and  daughters.  The  children  of  each  of 
the  hltlt'r  :ire  mv  L^'aiiUrlulilrcn. 

My  motlicr'is  biullier  is  my  unc  le.  (Sixth  indicative  feature.)  His 
Mjii  ami  daughter  are  my  coii>ins,  and  their  deseendanta  follow  in  the 
same  relationships  rcspcctiN cly  a-  in  the  la'^t  case. 

My  mother's  sister  i:i  my  mulher.  (S(  veuth  indicative  feature.) 
Her  ijon  and  dan;rhter  are  my  hrotlicr  ami  sister,  elder  or  youncrer. 
(Eighth  ifidiciitive  feature.)  The  cliililrcn  and  descendants  of  tliis  col- 
lateral brother  follow  in  the  same  relationships  i*espectively  US  the 
descendanU  of  my  father  s  brother  fir^t  above  given. 

J7iird  Collateral  Line. 

Thii^  lin(>  is  a  counterpart  in  all  re^tpects  of  the  first  and  second,  with 
tome  additional  relationships.  My  grandtather's  brotlier  is  my  grand- 
father. (Ninth  indicative  feature.)  llis  son  is  my  father;  the  son 
and  daughter  of  this  father  are  my  brother  ami  sister,  elder  or  jomiger ; 
the  children  of  this  collateral  brother,  myself  a  male,  are  my  sans  and 
daughters  j  of  thb  collateral  sister  are  my  nephews  and  nieces,  and 
their  children  are  my  grandchildren*  With  myself  a  female  the  samo 
changes  must  be  made  as  in  the  former  cases. 

My  grandfather^s  sister  is  my  grandmothers  her  daughter  is  my 
aunt;  the  children  of  this  aunt  are  my  cousins ;  and  the  children  and 
descendants  of  the  latter  folbw  in  the  same  relationships  as  before. 

My  graodmother^s  brother  is  my  grandfather;  his  son  is  my  uncle ; 
the  children  of  this  uncle  are  my  cousins;  and  the  children  and 
dcMsendants  of  these  cousins  follow  in  the  same  relationships  as  before. 

In  like  manner  my  grandmother^s  sister  is  my  grandmother ;  her 
daughter  u  my  mother;  the  children  of  this  mother  are  my  brothera 
and  sisters  elder  or  younger ;  and  the  children  and  descendants  of  this 
collateral  brother  and  sister  follow  in  the  same  relationships  as  in 
previous  cases. 

The  fourth  and  lit'th  collateral  lines  are  counterparts  of  the  first 
three,  us  will  be  iouud  by  consulting  the  subjoined  Table. 
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In  each  of  the  foregoing  (lie  collateral  linos  are  finally  brought  into 
and  incr^jt'd  in  the  lineal  line,  which  is  a  hmdainental  characteristic  of 
the  systrm.  This  alfo  gives  the  tealh  indicative  feature.  Certain 
relationships  are  here  called  "indicative,"  because  they  determine 
those  which  precc<]«'  juul  follow  them;  and  because  they  embrace  so 
much  which  is  radical  and  fundamental,  tliat,  when  they  are  found 
present  in  different  sy.stem-;  of  r(  latioa«hip»  the  Identity  of  these  sys- 
tems may  be  considered  established. 

The  Seneca>Iroquois  system  of  consanguinity  and  affinity,  an  given  in 
the  Table,  now  prevails,  with  modifications,  in  upwards  of  seventy 
Indian  nations.  Its  radical  characteristics  are  found  in  their  several 
systems  with  sach  striking  exactness  as  apparently  to  leave  no  doubt 
that  it  was  derived  into  each  stock-language  with  the  blood  from  a 
common  original  seuroe. 

Another  fact,  not  less  significant,  remains  to  be  mentioned,  namely, 
that  the  system  of  relati<mship  of  the  people  of  South-India  speaking 
the  Drftvidian  language,  and  numbering  upwards  of  twenty-eight  mil* 
lions,  is  identical,  with  the  exception  of  two  or  three  unimportant 
particulars,  with  the  Seneca-Iroquois.  The  same  system,  greatly  mod- 
ified by  Sanskritic  influence,  also  prevails  among  the  people  of  North- 
India  speaking  the  Gaura  language,  and  numbering  upwards  of  one 
hundred  millions;  and  also,  with  further  modifications,  among  the 
Chin^  and  Japanese. 

For  the  purpose  of  comparison,  and  also  for  reference  to  the  Asiatic 
ibrm  in  the  solution  of  the  origin  of  the  dassificatory  system,  the  Sen- 
eea-lroqouis  and  the  Tamil  systems  are  placed  side  by  side  in  the 
following  Table. 
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Tli%  identity  of  the  Sern  ca-Ir()<|uois  and  tlic  Tamil  is  dunioustratcd 
Ijy  a  hare  inspecliun.  ll  is  no  part  of  my  prcflont  purpose  to  atti  nipt  to 
fciiow  how  this  identity  can  ex  plain*  <1 ;  but  it  may  be  prerai;^t'd  that 
there  arc  but  t'uur  li)  [joiIk  ><  >  ronreivable  for  iu  explanation,  vvhicli 
are  the  follow in^f :  —  1.  By  borrowing  one  from  the  other,  2.  By  acci- 
dental inventiun  by  different  people-s  in  disconnected  areas  ;  treating 
the  systpra  a;<  arbitrary  and  artiticiul.  3.  By  f5[)onlaneou8  growth  or 
d<.'\ rl(jj)inc'Mt  in  >innlHr  condi lions  of  society  and  in  disconnected  area-. ; 
treating  tlie  nystein  as  natural.  4.  By  inbttritancOi  with  tlie  blood, 
from  a  common  original  source. 

The  fii*sl  assumes  territorial  connection,  and  tlie  consequent  Asiatic 
origin  of  the  Qanowanian  family  :  and  it  may  therefore  be  dismiiSAed. 
The  second  is  an  impossible  liy|K)thesis.  As  the  syst^n  embodies 
upwards  of  twenty  independent  particulars,  the  improbability  of  their 
aocidentai  concurrence  in  the  Seneca-Iroquois  and  the  Tamil  increases 
with  the  addition  of  each  partii-ular  from  the  ni  >l  to  the  la>t;  becoming, 
finally,  an  impossibility.  The  third  hypothesis  is  substantial.  It  as- 
sumes that  the  system  is  natural  in  its  origin,  and  in  accordance  with 
the  nature  of  descents ;  consequently,  it  must  further  assume  that  the 
ancestors  of  the  Seneca-Iroquois  and  of  the  Tamilian  people  of  India, 
if  created  in  separate  and  independent  zoological  provinces,  must  not 
only  have  passed  through  the  same  experiences,  but  also  have  devel- 
oped, through  great  reformatory  movements,  precisely  the  same 
sequence  of  customs  and  institoUons,  to  have  wrought  out  by  natural 
development  or  organic  growth  the  Ganowanian  system  in  America 
and  the  Turanian  system  in  Asia ;  the  two  remaining  identical  afWr 
having  been  transmitted  wilth  the  blood  through  centuries  of  time. 
It  will  be  found,  in  the  sequel,  and  after  the  mo«t  critical  examination, 
that  the  fourth  hypothesis,  that  of  its  transmission  with  the  bbod 
from  common  ancestors,  will  prove  the  most  satisfactory. 

I  am  aware  that  the  foregoing  presentation  of  the  Aryan,  Malayan, 
Ganowanian,  and  Turanian  systems  of  relationship  is  far  too  brief  and 
incomplete  to  render  entirely  satis&ctoiy  the  following  solution  of  the 
origin  of  the  classificatory  system.  But  it  will  serve  to  indicate  some 
of  the  conduMons  to  which  the  facts  appear  to  tend. 
*  The  origin  of  the  classificatory  system,  in  view  of  its  character  and 
spread  among  the  families  of  mankind^  becomes  a  matter  of  deep  im- 
portance. It  is  to  be  presumed  that  the  recogtiized  relationships  were 
those  whicli  acluuily  existed  at  the  time  the  system  was  formed.  If 
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thw  be  true,  then  the  sjMem  embodies  a  record  of  primitive  cdstoms 
and  ifistitations  of  great  signiflcanoe.   We  have  seen  that  the  system 

of  the  Aryan  family  is  a  natural  system,  following  the  streams  of  the 
blood  ;  but  tiiat  it  was  founded  upon  marriage  between  single  paira. 

"Whcreture  it  r('.>ts  exclusivL'ly  upon  tliis  form  of  uiurriage,  and  not 
upon  natural  suggestion.  It  i^,  ai  least,  su])posable  that  a  state  of 
so€iety  might  have  exif^ted  in  the  primitive  ages  in  which  marriage 
between  single  j)airs,  as  well  as  the  family  in  its  modern  sense,  was 
eniHt  Iv  luikijowu.  Whilst  mankind  were  in  tliiii  state,  a  system  of 
conMiiiizuiuity  might  have  arisen  entirely  dilFcrent  from  the  Aryan 
I'orm,  and  yet  follow  the  streams  of  the  blood,  and  be  in  strict  accord- 
ant  e  with  the  nature  of  descentj?.  For  example,  it  might  re.>t,  a.«  be- 
fore iiitinial(^,  upon  com(>onnd  marriages  in  a  communal  family.  In 
some  such  statu  of  society  as  this  the  classiticatory  system  mast  have 
originated. 

I  propose  to  take  up  the  Malayan  system  of  relationship  as  the 
earliest  stage  of  the  cUissificatory,  and  to  submit  a  conjectural  solulioa 
of  its  origin  upon  the  assumed  concurr«tt  existence  of  certain  customa 
and  institutions.  It  will  rest  for  the  most  part  upon  the  assumed  in* 
termarriage  or  cohabUaium  of  brothers  and  timers  in  a  communal 
family.  After  this  I  shall  present  a  further  conjectural  solution  of 
the  origin  of  the  remainder,  or  Turanian  ])ortion  of  the  system)  upon 
the  basis  of  the  IHbal  Organization,  These  are  the  essential  oondi- 
tions ;  but  they  draw  to  themselves  other  customs  and  institutions  of 
hardly  secondary  importance. 

These  solutions  will  enable  us  to  construct  upon  th^m,  as  founda- 
tionsy  a  great  series  of  customs  and  institutions,  in  the  order  of  their 
development,  by  means  of  which  the  human  family  raised  itself  through 
a  long  and  savage  experience  from  a  state  of  promiscuoua  interooorse 
to  a  i^nowledge  of  the  fiunily  in  its  modem  sense. 

Mankind,  if  one  in  origin,  must  have  become  subdivided  at  a  very 
early  period  into  independent  nations,  foUowed  by  the  rapid  formation 
of  dialecu  and  stock-languages,  the  latter  repeated  over  and  over  again 
to  the  present  time.  Unequal  progress  has  been  made  by  these  sev- 
eral stocks.  Some  of  them  still  remain  in  a  condition  not  fiir  removed 
from  the  primitive;  others  are  found  in  all  the  'intermedfate  stages  of 
progress  on  to  complete  civilisation.  It  is  not  improbable  that  all  the 
customs  and  institutions  of  mankind  which  have  arisen  at  different 
epochs  are  still  existing  in  some  portions  of  the  human  family.  Those 
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which  have  been  most  effective  for  man's  ad^anoement  must  hare  been 
of  slow  growth,  and  of  still  slower  diffusion  among  the  nations.  Tbey 
are  to  be  regarded  as  the  great  remaining  landmarks  of  man's  progress, 
whilst  the  mass  of  minor  infloenoes  which  oontributed  to  their  adoption 
have  fallen  out  of  knowledge. 

The  customs  and  institutions  relating  to  the  family  state,  and  in  the 
probable  order  of  their  orgination,  may  be  stated  as  the  following:^ 

I.  Promiscoous  Intercourse. 

IL  Intermarriage,  or  Cohabitation,  of  Brothers  and  Sisters*  Giving 
IIL  Tbe  Communal  Family.   (First  Stage  of  the  Family.) 
IV.  The  Hawaiian  Custom.   GiTtng,  with  II., 
y.  The  Malayan  Form  of  the  Chssificatory  System  of  Relation- 
ship^ 

TI.  The  Tribal  Organisation.  Giving 

Vn.  The  Turanian  and  Ganowanian  Systems  of  Relationship. 

VIII.  Marriage  between  Single  Pairs.  Giving 
IX.  The  Iku  bui  ian  Family.    (Second  Stage  of  the  Family.) 
X.  Polygamy.  Giving 

XI.  The  Patriarchal  Family.    (Third  Stage  of  the  Family.) 
XII.  Polyaiidria. 

XIII.  The  Rise  of  Property,  with  the  Settlement  of  Lineal  Succession 

to  Estates.  Giving 

XIV.  The  Civilized  Family.    (Present  Stage  of  the  Family.) 

Causing 

XV.  The  Overthrow  of  the  Classificatory  System  of  Relationship^ 
and  tbe  Substitution  of  the  Descriptive. 

Given,  the  second  and  I'ourth  customs,  the  origin  of  the  Malayan 
system  can  be  demonstrated  from  the  nature  of  descents,  and  tbe  re- 
laUonships  shown  to  be  those  actually  exist! n;r.  In  like  manner,  the 
seoond,  fifth,  and  sixth  of  these  customs  and  institutions  being  given, 
the  ori^n  of  the  Turanian  and  Ganowanian  systems  can  be  explained 
in  tlie  same  manner,  and  to  the  same  effect.  Whether,  given  the  Tu- 
ranian system  of  relationship,  the  antecedent  existence  of  these  cus- 
toms and  institutions  can  be  legitimately  inferred,  will  depend  upon  the 
probabiliiy  of  their  prevalence  from  the  nature  of  human  society,  and 
iVom  what  is  known  of  its  previous  conditions.  It  may  be  confidently 
allirmed  that  this  great  sequence  of  customs  and  institutions,  although 
in  part  hypothetical,  will  organize  and  explain  ihe  body  of  a^scertaiiied 
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facts,  with  respeoi  to  ihe  primitive  ooodition  of  mankind,  in  a  maoner 
BO  aingnlarly  and  snrpriaingly  adequate  as  to  bvest  il  with  a  9HtQDg 
probability  of  troth. 

Alt  of  these,  except  the  ftnt  three,  have  existed  withio  the  hisliiri- 
caI  period,  and  still  prevail  in  large  portions  of  the  haman  fiimilj. 
The  assumption,  as  to  them,  is  limitod  to  their  mutual  relations  as 
members  (it  a  scrirs. 

Willi  respect  to  tlie  first  three,  namely,  Promi.^cuous  Intercourse, 
lip  Iii!('nnarna;_'e  of  Brothers  and  Si-^ters,  and  the  Communal  Family, 
their  prevalence  will  be  assumed  ;  although  there  is  strong  evidence 
tending  to  render  probable  the  first  two,  and  decisive  evidence  of  the 
existence  of  commiinal  families  in  the  barbaroua  nations  of  the  ppeBeot 
time. 

The  Hawaiian  custom,  which  has  been  explained,  is  the  fbarth  ia 
the  series.  It  is  a  compound  form  of  polygynia  and  poljandria,  sinoe, 
under  one  of  its  branches,  the  several  brothers  live  in  poljgjaia,  sad 
their  wives  in  polyandria ;  and,  under  the  other,  the  several  sisters  live 
in  polyandria,  and  their  husbands  in  polygynia.  In  other  wordo,  it  h 
promiscuous  intercourse  within  prescribed  limits.  Its  existence,  ss  s 
custom,  seems  to  imply  antecedent  imregulutcd  promiscuous  inter- 
course, involving  the  cohabitation  of  brothers  and  sisters  as  its  ino>t 
common  form;  thus  fiiulinsr  mankind  in  a  state  akin  to  that  of  the 
inli  rior  animals.  It  seems  |»rohable  that  the  Hawaiian  cusitora  still 
embodies  the  evidence  of  an  organic  movement  of  society  to  extricate  ' 
itself  from  a  worse  condition  than  the  one  it  praduced.  In  effect,  it 
was  a  compact  between  several  brothei*s  to  defend  their  commoo 
wives,  and  a  lilce  compact  between  the  husbands  of  several  sisters  to 
defend  their  common  wives,  against  the  violence  of  sodetj;  thui  ha* 
plying  the  existence  of  a  perpetual  struggle  amongst  the  males  for  tiie 
possession  of  the  females. 

And  this  brings  us  to  an  important  general  proposition,  namely,  tint 
the  principal  customs  and  institutions  of  mankind  have  originated  in, 
and  can  only  be  explained  as,  gi*eat  reformatory  movements  of  soeiet  v. 
If  this  sufficiently  explains  the  origin  of  the  Hawaiian  custom,  it  must 
be  regarded  as  one  of  a  series  of  similar  movemi  nis.  t)y  mean^  of  which 
mankind  cnierge<l  from  a  state  of  proniisciK  u-  intfictiurse,  anJ  through  1 
a  long  and  painful  experience  atlainiMl  to  marriage  between  single 
pairs,  and  finally  to  the  family  a<  it  now  exists. 

I  pro{>o^e  now  to  submit  a  conjectural  solution  of  the  origin  of  the 
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MaUjan  ajrstem  upon  the  basis  of  the  assumed  iatermarrtage  of 
brothers  and  sisters,  and  opoo  the  Hawaiian  eastom. 

It  will  be  remembered  that  onder  this  system  the  primaiy  rehUion- 
shipe  onlj  are  reoognised  and  named.  These  terms  are  applied  to 
consanguioei  in  a  definite  manner,  by  means  of  which  thej  are  reduced 
to  as  many  great  classes  as  there  are  primnry  relattooships.  No  dis> 
tinction  is  made  between  lineal  and  oollatera!  consanguinei,  except  that 
they  Hie  distributed  into  classes.  In  a  word,  all  consanguinei  are  cither 
fatiiers  or  mothers  to  each  other,  or  brothers  or  sisters,  sons  or  daugh- 
ters, grandparents  or  graiidehildren.  It  follows  that  a  knowledge  of 
the  degrees,  numerically,  forms  an  integral  part  of  the  syiiteui,  with 
certaiuty  of  pareutage  within  prescribed  limits. 

I«  All  the  children  of  my  several  brothers,  myself  a  male,  are  my 
sons  and  daughters*  Reason :  I  oohabit  with  all  my  brothers'  wives, 
who  are  my  own  wives  as  well  (using  the  terms  htuband  and  wife  in 
the  sense  of  the  custom).  As  it  would  be  imposmble  for  me  to  distin- 
guish my  own  children  from  those  of  my  brothers,  if  I  call  any  one 
my  child,  I  must  call  them  all  my  children.  One  Is  as  likely  to  be 
mine  as  another. 

II.  All  the  graiiilchildrcn  of  my  several  brothers  are  my  ^ami- 
children.    Reason:  They  are  the  children  of  my  sons  and  daughirrs. 

III.  With  myself  a  female,  the  foregoing  relationships  are  the  same. 
The  reason  mu!5t  be  t>ougbt  in  the  analogies  of  the  system.  As  my 
several  brothers  are  my  husbands,  their  children  by  other  wives  would 
be  my  step^ildren,  which  relationship  being  unrecognized  they  natu* 
rally  fall  into  the  category  of  my  sons  and  daughters.  These  must  be 
the  relationships,  or  none. 

IV.  All  the  children  of  my  several  sisters,  myself  a  male,  are  my 
sons  and  daughters.  Reason:  I  cohabit  with  all  my  sisters,  who'ara 
my  wives. 

V.  All  the  grandchildren  of  my  several  sisters  are  ray  grandchil- 
dren.  Reason :  They  are  the  children  of  my  sons  and  daughters. 

VI.  All  the  cliildrcn  of  my  several  sisters,  myself  a  female,  uif  my 
sons  and  daughters.  Reason  :  I  cohabit  with  all  the  husbands  or"  my 
sisters,  who  are  my  husbands  a**  well.  This  difference,  however,  cxi-ts. 
1  can  distmguish  my  own  children  from  those  of  my  sisters,  to  the  lat- 
ter of  whom  I  am  a  step-mother.  But  »ince  this  relationship  is  not 
discriminated  they  fall  into  the  category  of  sons  and  daughters. 
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VIL  All  tbo  children  of  aeveiBl  own  broUien  are  biothers  and  of- 
ten to  each  other.  Reason :  These  brothen  ooliabit  with  all  the 
mothers  of  these  children.  Among  their  repnted  fiuhers  none  of  tbeae 
children  can  distingaiah  their  own  father}  hut  among  the  wives  of  tlieie 
aereral  brothers,  thej  can  distinguish  their  own  mother:  whe&ee,  u 
to  th^  former,  tlicy  are  brothers  and  sisters  to  each  other,  but  as  to  Ae 
latter,  whilst  the  children  of  a  common  mother  are  brothers  and  ^teri 
to  each  other,  these  are  slcp-hrothcrs  and  step-listers  to  the  cliiMrt^a 
of  their  mother's  sisters,  'iiity  Ums,  lor  reasons  stated  in  sioiilar 
cases,  fall  into  the  n^lation^hips  of  brother  arnl  sister. 

VIII.  The  children  of  thest;  collateral  brolhei-s  and  sisters  «re  aliO 
brothers  and  sisters  to  each  other ;  the  children  of  the  latter  are 
brothers  and  sisters  again ;  and  these  relationships  continue  down- 
ward amongst  their  descendants  indefinitely,  at  equal  removes  from 
the  common  ancestor.  An  infinite  aeries  is  thus  created,  which  be- 
comes a  fundamental  part  of  the  ayatem*  It  ia  not  easilj  ex* 
plained.  The  Hawwian  custom,  as  stated,  is  limited  to  sevenl 
own  brothers  and  their  wives,  and  to  several  own  sisters  and  their 
husbands.  To  account  for  this  infinite  aeries,  It  must  be  further  as- 
sumed that  this  privilege  of  barbarism  extended  wherever  the  relation* 
ship  of  brother  and  sister  wrs  recognized  to  exist ;  each  brother  having 
as  many  wives  as  he  had  ^ii^lers,  and  ouch  sister  having  as  mau}'  bus- 
bfinds  as  she  liad  lirothers,  whether  own  or  colhitcral. 

IX.  All  lh(^  childicn  of  several  own  si.->U!is  arc  brothers  and  sisters 
to  ejich  other ;  all  their  children  are  brothers  and  sisters  again;  and 
SO  downward  indefinitely.    Xtea^ons  as  in  VXI.  and  VIII. 

X.  All  the  children  of  several  own  brothers  on  the  one  hand,  sod 
of  their  several  own  sisters  nn  the  other,  are  brothers  and  sisters  U> 
each  other;  the  children  of  the  latter  are  brothers  and  aisters  agun; 
and  so  downward  indefinitely.   Beasons  as'  in  VIL  and  VUL 

XI.  All  the  brothers  of  mj  father  are  mj  fathers;  and  all  the 
sisters  of  my  mother  are  my  mothers.   Beaaons  as  in  I.,  HI.,  and  VL 

XII.  All  the  sisters  of  my  father  are  my  mothers;  and  all  the 
brothers  of  my  mother  are  my  fathers.  Beasons :  My  fittfaer  eohsbtiB 
with  all  his  sisters,  and  my  mother  cohabits  with  all  her  brothers. 

XIII.  All  the  children  of  my  collateral  brothers  ami  sisters  are, 
witiioia  distinction,  my  sons  and  daughters.  Iteasous  as  in  L,  III., 
IV.,  and  VI. 

XIV.  All  the  children  of  the  latter  are  my  grandchildren.  Bea- 
ons  as  in  XL 
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XV.  All  the  brothera  and  sisters  of  my  grandfather,  and  all  the 
brothers  and  sisters  of  my  grandmother,  are  my  ;rrandparent8.  Rea* 
son :  They  are  the  fathers  and  mothers  of  my  father  and  mother. 

Every  blood>relationship  recognized  under  the  Malayan  system  ia 
tfans  explained  from  the  nature  of  descents,  and  Is  seen  to  be  the  one 
actually  existing,  as  near  as  the  parentaf^e  of  the  indmdnal  could  be 
known,  with  the  ezeeption  of  a  limited  number,  which  seem  to  have 
originated  in  the  analogies  of  the  system.  The  system,  therefore, 
follows  the  streams  of  the  blood,  instead  of  thwarting  or  diverting  its 
currents.  It  appears  to  have  originated  in  the  intermarriage  or  cohab-> 
itation  of  brothers  and  sisters  in  a  communal  iiimily,  the  fMSumption  of 
which,  as  a  custom,  is  necessary  to  explain  its  origin  from  the  nature 
of  descents.  When  the  Hawaiian  custom,  which  finds  its  type  in  the 
intermarriage  of  brothers  and  sisters,  intervened,  it  brought  into  the 
communal  family  other  males  and  females ;  but  it  mnst  have  left  the 
previous  usage  unaffected,  otherwise  several  of  the  Malayan  relation- 
ships would  have  become  untrue  to  the  nature  of  descents,  and 
changed,  as  we  shdll  hereafter  see,  in  the  <»se  of  the  Turanian  and 
Ganowanian  systems* 

The  origin  of  the  several  marriage  relationships  may  be  explained, 
with  more  or  less  of  certainty,  upon  the  same  principles. 

This  solution  of  the  origin  of  the  Malayan  system,  aUhou;;!)  it  rests, 
aside  from  the  Hawaiian  ciHtom,  ujmn  the  assumed  intennarnag*;  of 
brothers  and  sisters,  is  sufficiently  probable  in  itself  to  deserve  serious 
attention.  It  reveals  a  state  of  society  in  the  |iriiuitive  ajies,  not  con- 
fined to  the  islands  of  the  Pat  ific,  with  the  evidence  of  its  actual 
existence  still  preserv  ed  in  this  system  of  relationship,  wlat  h  we  shall 
be  reluctant  to  rccoLrnize  as  real,  and  yet  towanl  wliich  evidence  IVoin 
other  and  in»lt  pmdi  at  Miurces  has  long  been  pointing.  It  Hnds  man- 
kiml,  during  tin  in  riod  anterior  to  the  Hawaiian  custom,  in  a  bar- 
barism so  profoinni  timt  its  lowest  depths  can  scarcely  be  imagined.  It 
is  partially  shadowed  forth  by  the  fact,  tliat  neither  the  propen>iiy  to 
pair,  now  so  powerfully  develope<l,  nor  marriage  in  its  proper  sense, 
nor  the  family,  except  the  combinnal,  were  known  ;  and,  above  all,  that 
the  sacredness  of  the  tie  which  binds  brother  and  sister  together,  and 
raises  them  above  the  temptations  of  animal  passion,  had  not  then 
dawned  upon  the  barbarian  mind. 

In  the  next  plaoe  we  are  to  submit  a  conjectural  solution  of  the 
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origin  of  tlic  remainder,  or  Turanian  portion  of  ibe  system  upon  the 
basis  of  the  tribal  orfruiii/ufion. 

No  evidence. has  been  presented  of  the  prevalence  of  the  Hawaiian 
custom  in  Asia  or  America,  or  of  the  intermarria«j;e  of  brothers  and 
Sii>tt?rs  as  a  general  custom.  Neither  is  it  vpci'^mry  for  the  ])urpo.-e  in 
hand  that  .-"ucli  evidence  should  exi^U  This  solution  is  founded  ujion 
the  assumed  existence  of  the  Malayan  system  in  Asia  anterior  to  the 
eiweh  of  the  tribal  organization;  ami  ii  tliese  together  are  sufficient  to 
explain  the  origin  of  the  Turanian  system,  this  system  then  beromes  to  . 
some  extent  evidence  of  the  existence  of  both  customs,  as  well  as  of 
tlie  Malayan  system  in  Asia. 

The  Turanian  system  was  undoubtedly  engrafted  upon  an  original 
form  agreeing  in  all  essential  respects  with  the  Malayan.  About  half 
of  the  Malajran  relationships  must  be  changed,  leaving  the  other  half 
as  they  are,  to  produce  the  Turanian  system.  It  is  dear  tliat  the 
Malayan  could  not  be  derived  from  the  Tkiraoian,  since  the  former  is 
the  simpler,  and  therefore  the  older  form }  neither  ooald  the  Turanian 
be  developed  out  of  the  Malajan,  since  it  contains  additi<Mial  and  dis* 
tinctive  elements.  But  a  great  change  of  social  condition  might  liave 
occurred  which,  would  supply  the  new  element  $  and  such,  in  all  prob- 
ability, was  the  bistot7  of  the  tranrition  from  the  one  into  the  other. 
How  this  change  was  efieeted  is  the  question.  It  will  be  seen,  at 
a  glance,  that  it  was  only  necessary  to  break  up  the  intermarriage 
of  brothers  and  sisters,  to  change  the  Malayan  into  the  Turanian  form, 
provided  the  changes  in  parentage,  thus  produced,  were  followed  to 
their  logical  results. 

Following,  step  by  step^  the  supposed  sequence  of  customs  and  insti- 
tutions which  developed  the  dassifieatory  system  of  relationship  by 
organic  growth,  it  will  next  be  assumed  that  the  Malayan  form,  as  its 
first  stage,  prevailed  upon  the  oontinent  of  Asia,  among  the  ancestors 
of  the  present  Tni^mian  fomily,  at  the  epoch  the  Malayan  migration 
to  the  islands  of  the  Pacific.  In  other  wordis  it  may  be  conjectured  tliat 
the  Malayan  family  took  with  them  from  Asia  the  form  which  then 
prevailed,  and  preserved  it  to  the  present  time,  whilst  they  left  the 
same  form  behind  them  m  the  stock  from  which  they  sepai  ated.  With 
the  Malayan  system  thus  prevalent  in  Asia,  it  may  be  supposed  that 
another  great  organic  movement  of  society  occurred,  which  resulted,  in 
the  course  of  time,  in  tlie  establishment  of  the  tribal  organization. 
This  inslitutiou  is  so  ancient  and  so  wide-spread  that  lis  origin  must 
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aacend  hr  twck  toward  the  primiliTe  ages  of  mankind.  It  still  pre- 
Tailfl^  or  has  prevailed,  among  the  principal  Asiatic  and  American 
Indian  nations,  and  also  among  the  ancestors  of  several  of  the  present 
Aryan  nations.  It  is  explainable,  in  its  origin,  and  only  explainable, 
as  a  reformatory  movement  to  break  op  the  intermarriage  of  blood 
relations,  and  particuhuly  of  brothers  and  si^ter:j5  hy  compelling  them 
to  marry  out  of  the  tribe.  With  \hv.  prohibition  of  intermarrian:c  in 
the  irihe,  the  cohabilaiioii  ot  brolherti  and  sisters  was  permanently  abol- 
ished, since  they  were  necessarily  of  the  same  tribe.  It  would  neitljer 
overthrow  the  Hawaiian  custom,  although  it  abridged  il.s  range,  nor 
the  communal  family,  which  harmonized  with  tribal  life;  but  it  struck 
at  the  roots  of  promiscuoQS  intercourse  by  abolishing  its  worst  features, 
and  thus  became  a  powerful  movement  toward  the  ultimate  realisation 
of  marriage  between  single  pairs  and  the  true  iamily  state. 

A  tribe  is  a  group  of  coosanguinei,  with  descent  limited  either  to  the 
male  or  to  the  female  line.  Where  descent  is  limited  to  the  male  line, 
the  tribe  would  consist  of  a  supposed  male  ancestor  and  his  children, 
together  with  the  descendants  of  his  sons  in  the  male  line  forever.  It 
would  include  this  ancestor  and  his  children,  the  children  of  his  sons, 
aiul  uli  the  children  of  his  lineal  male  dfiitcendants,  whilst  the  children 
of  the  (hmo;htera  of  this  ancestor,  and  all  the  children  of  his  female 
descendants,  would  be  transferred  to  tfic  tribes  of  their  r(?spective 
fathers.  Where  descent  is  limited  to  the  female  line,  the  tribe  would 
consist  of  a  supposed  female  ancestor  and  her  children,  together  with 
the  descendants  of  her  daughters  in  the  female  line  forever.  It  would 
indude  the  children  of  this  ancestor,  the  children  of  her  daughters,  and 
all  the  children  of  her  lineal  female  descendants,  whilst  the  children  of 
the  SODS  of  this  ancestor,  and  all  the  chfldren  of  her  male  descendants, 
would  be  transferred  to  the  tribes  of  their  respective  mothers.  Modi- 
ficatxms  of  this  form  of  the  tribe  may  have  existed,  but  this  is  the  sub- 
stance of  the  institution.  No  man  can  marry  a  woman  of  his  own 
tribe,  whether  descent  is  in  the  male  or  ^male  line.  All  of  ite  mem- 
bers are  con'-anguineal.  This  prohibition  is  a  fundamental  chanieteris- 
tie  of  the  tribal  organi/ation.  The  knowledge  of  a  common  tribal 
descent  i:>  preserved  by  a  tribal  name,  such  as  wolf,  bear,  or  horse. 

Tf  the  princijiles  resulting^  from  the  tribal  orfrnnizntion,  so  far  as  they 
relate  to  parentage,  are  now  applied  to  that  part  of  the  Turanian 
system,  which  is  distinctively  Turanian,  the  relationships  will  be  found 
to  be  those  actually  existing,  and  to  be  in  accordance  with  the  nature 
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of  deaoents.   It  will  alM»  interpret  the  manner  in  whidi  the  Tunurita 
clement  beceme  incorporated  in  tlie  system. 

I.  All  the  children  of  mj  seTerai  d^terny  myself  a  male^  sue  ny 
nephews  and  nieces.  Reason:  Since  under  the  tribal  orgsnisitioa 
my  sijiters  ceased  to  be  my  wives,  their  children  can  no  longer  be  mj 
children,  as  in  the  Malayan,  but  must  stand  to  me  m  a  ^M^fcnt 
and  more  remote  relationship.  Whence  the  origin  of  the  relationships 
oriM'pliew  and  niece. 

II.  All  the  chiMrt  n  of  these  nephcu-!?  and  nieces  are  mv  ^nd- 
children.  This  ran  only  be  <'X|)laine<l  frnm  the  an:i1'»'_'v  of  fh»'  ^-y-wm. 
No  relationnhipH  ont.*iide  of  nephew,  cousin,  and  griiud>on,  arc  mr(»g- 
nized ;  that  of  grandchild,  heing  the  one  recognized  under  the  previous 
system,  would  be  apt  to  remain  until  a  new  ndationsbip  wa.«  created. 

III.  All  the  childr<;n  of  my  seTeral  brothers  are  still  my  sonssnl 
daughters.  Reason:  The  tribal  organisation  does  not  prsTcnt  dj 
brother*B  wives  from  being  my  wives  as  well.  The  changes  to  tbs 
syntem  are  confined  ezcluMvely  to  those  which  depended  upon  the  ia> 
termarriage  of  brothers  and  sisters. 

IV.  All  the  children  of  my  several  brothers,  myself  a  femalct  sis 
my  nephewf^  and  nieces ;  and  all  their  diildren  are  my  grandchtldica. 
Reasons  as  in  I.  an<l  II. 

V.  All  the  children  of  my  several  sisters,  mjself  a  female,  arc  still 
my  sons  and  daughters  ;  and  their  clitldren  are  my  jrrandchildren. 
Keason  :  I  e(»habit  with  all  the  hubbuiid;>  of  my  several  si&ters,  who 
arc  my  own  lm«bands  as  well. 

Vi.  Ail  the  sisters  of  my  fathers  are  my  aunts.  Reasons :  Since, 
under  the  tribal  organisation,  my  father  does  not  cohabit  with  hi§  si^ 
ters,  they  can  no  longer  stand  to  me  in  the  relation  of  mothers,  bst 
must  be  placed  in  one  more  remote.   Whence  the  relationship  of  aont. 

VII.  All  the  brothers  of  my  mother  are  my  uncles.  Reason  as  is 
VL  Whence  the  relationship  of  uncle. 

VIII.  All  the  children  of  my  several  uncles  and  aunts  are  my  coorioi 
Reasons  as  in  VI.  Since  they  cannot  be  my  brothers  and  sisters,  for  the 
reasons  named,  they  must  stand  to  me  in  a  more  remote  relationship 

IX.  All  the  children  of  my  father's  brothers  are  my  brothers  sad 
sisters,  and  so  are  all  the  children  ot  .luy  motlier's  si^iters,  as  in  the 
Malayan,  and  for  the  reasons  there  given. 

X.  All  the  children  of  my  male  cousins,  myself  a  male,  an;  mj 
nephews  and  nieces,  and  all  the  children  of  my  female  coui»ins  are  aj 
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sons  mid  daughters.  Saeh  is  the  classification  in  tlie  nations  of  8oQth- 
India.  Unless  I  cohabit  with  all  iny  female  cousins,  and  um  excluded 
from  oohuUUiiiion  with  the  wives  of  ray  male  cousins,  these  relation- 
ships cannot  be  explained  from  the  nature  of  descents.  In  the  Ameri- 
can Indian  family  this  clatv-ilicaiion  is  reversed;  the  children  of  my 
male  cousins,  mjffielf  a  male,  are  my  sons  and  daughters,  and  of  my  fe- 
male cousins  are  my  nephews  and  nieces.  The  latter  are  explainable 
from  the  analogy  of  the  system.  It  is  a  singular  fact  that  the  deviation 
upon  these  lelaltonships  is  the  onlj  coe  of  any  importance  between  the 
Tamil  and  the  Seneca-Iroquois.  It  has  undonbtedly  a  logical  expla* 
nation  of  some  kind.  If  it  is  attributable  to  the  slight  variation  upon 
this  privilege  of  barbarism  above  indicated,  a  singolar  solution  of  the 
difference  in  the  two  systems  is  thereby  afforded. 

XI.  All  the  brothers  of  my  grandfather  and  of  my  gnmdmother  are, 
without  distinction,  my  gruudlathers  and  grandmothers.  Reasons  as 
to  former  same  as  in  the  Malayan  ;  as  to  the  latter,  the  analogy  of  the 
system. 

The  sauje  cour>e  of  e.\j)lanation  can  be  applied  to  the  more  remote 
collateral  lines,  and  to  several  of  the  marriage  relationships,  with  sub- 
stantially  the  same  results;  but  the  solution  has  been  carried  far 
enough  for  my  present  purpose.  AH  of*  the  indicative  relationships  of 
the  classificatory  system  have  now  been  explained,  and  are  seen  to  be 
the  relatiouihips  which  existed  in  the  communal  family,  as  constituted 
first  under  the  Malayan  system,  and  ultimately  nnder  the  Turanian. 
If  the  progressive  eonditions  of  society  in  the  ages  of  barbarism,  from 
which  this  solution  is  drawn,  are  in  part  hypothetical,  the  system  itself, 
as  thus  explained,  is  found  to  be  of  organic  growth,  as  well  as  simple 
and  natural.  In  any  other  view  it  must  he  regarded  as  an  artificial 
and  arbitrary  creation  of  human  intelligence.  The  probable  existence 
of  this  series  of  customs  and  institutions,  so  far  as  their  exi!»tence  is 
assumed,  is  ^rpally  strenf^tliened  Ity  the  simpliciry  of  the  solution 
which  thi'y  atlurd  of  the  origin  ot  the  classiticatury  system  in  two  great 
stages  of  development. 

An  exposition  of  the  entire  series  of  customs  and  institutions  named 
together  with  a  discussion  of  the  historical  evidence  relating  to  each  of 
them,  are  necessary  to  a  full  appreciation  of  the  probable  correctness 
of  this  solution.  But  they  tsover  too  wide,  a  field,  and  embrace  too 
many  considerations,  to  be  treated  at  the  present  time.  I  have  pre* 
sented  the  naked  outline,  and  what  seemed  to  be  the  controlling  propo- 
sitions. This  discussion,  at  most.  Is  but  the  introduction  of  the  subjecL 
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The  present  existence  of  the  classificatory  system,  with  the  niton 
evidence  of  its  IranBition  from  the  3Iiilayan  to  the  Turanian  fgnu  b  m 
it.-»elf  a  j)o\v<'rrul  arjjunu'ut  in  favor  of  the  existence  of  the  cu'toms 
anil  in-tiiiiiions  previously  a.<sumed  :  and  al-o  in  favor  of  the  ori;jiria- 
tion  of  the  remainder  of  tiie  series  in  the  order  stated.  All  exivja  the 
tir^it  and  second,  and  perhaps  the  fourth,  still  prevail  in  porticos  of  the 
hunuin  fiimilj,  and  are  known  to  have  existed  as  far  ba6k  in  the  pail 
M  the  oldeat  historical  records  ascend,  with  abuodant  evidenoe  of  tbe 
previous  exUtenoe  oC  some  of  tbem  from  time  immemoriaL 

It  jet  remaios  to  present  a  few  facts  with  reference  to  the  ocderof 
their  origination  as  a  great  progressive  series  feonded  upon  the  growth 
of  man's  experience,  and  also  with  reference  to  their  refonnslofj 
character.  The  establishment  of  this  series,  as  a  means  fat  lecoTermi^ 
the  thread  of  man's  history  through  the  primitive  a<^cs,  is  the  principal 
re.siilt  of  this  solution  of  the  origin  of  the  classiBcatory  system. 

For  the  purpose  of  presenting  a  few  of  these  facts,  it  will  be  ueces- 
sary  to  recapitulate  the  series. 

1.  Promiscuous  Intercourse.  —  This  expresses  the  lowej^t  conceir- 
flhle  5tnfre  of  h:ii  l>ai  i-ni  in  which  mankind  could  be  found.  In  thi* 
cunclinun  man  eould  ^eareely-be  distinguished  from  the  mute>.  ex<vpi 
in  the  [)oteiilial  capacity  of  his  endowments.  Ignorant  of  marriage  in 
its  proper  scntie,  of  the  family  except  the  communal,  and  with  the 
propensity  to  pair  still  undeveloped,  he  wa<?  not  only  a  barbarian,  but  a 
savage,  with  a  feeble  intellect  and  a  still  feebler  moral  sensei  His 
only  hope  of  elevation  rested  in  the  fierceness  of  his  passions,  and  io  tbs 
improvable  character  of  his  nascent  mental  and  moral  powers.  The 
lessening  volume  of  the  skull  and  its  low  animal  chaFBcteristic^  as  ive 
recede  in  the  direction  of  the  primitive  man,  deliver  a  decbire  testimoDy 
concerning  his  immense  inferiority  to  his  civilized  descendaifts.  The 
implements  of  stone  and  flint  found  over  the  greater  part  of  the  earth 
atle.-it  the  rudeness  of  his  condition  when  he  subsisted  chiefly  upon 
fi'h;  ieaving  it  doubtful  whether,  to  Vieeoinc  a  fisherman,  he  had  n  it 
rMi«ied  himself  from  a  still  more  humble  condition.  That  the  aiur- 
t()r>  (if  the  present  civilized  nations  were,  in  the  primitive  ages,  savag<es 
of  this  description,  is  not  improbable  ;  neither  is  it  a  violent  suppositioD 
that  they,  as  well  as  the  ancestors  of  tlie  present  barbarous  nattOOS, 
once  lived  in  a  state  of  promiscuous  intercourse,  of  which,  as  to  the 
latter,  their  systems  of  consanguinity  and  a£Bnity  atiU  embody  the  eri* 
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dence.  To  raise  mankind  out  of  tbis  oonditioo  could  only  be  ao- 
compUsbed  bj  a  aeries  of  reformatory  moyements,  resulting  in  tbe 
development  of  a  series  of  cuBtoms  and  institutiotiB  for  tbe  government 
of  dieir  social  life.  Tbe  ancboroge  secured  by  eacb  of  tbese  customs 
and  institutions  tended  to  bold  societj  in  its  advanced  position,  and  to 
prevent  a  relapse. 

S.  Intermarringe,  or  Cohabitation,  of  Brotbers  and  Siiiters.  —  This 
practice,  wbich  the  previous  condition  necessarily  involved,  would  tend  ' 
to  regulate,  as  well  as  to  check,  the  gregarious  principle.  It  would 
probably  be  the  normal  ooiKlitiou  of  society  under  tliis  princii)le  ;  and, 
when  once  established,  would  be  a|>t  to  perpetuate  itself  through  iii- 
definil)-,  or.  it  lenst,  immensoly  long,  periods  of  time.  It  gives  the 
8tarting-p<  lilt  an  1  the  foiindaiion  of  the  Malayan  system  of  relation- 
ship, whicii,  m  turn,  is  the  basis  of  the  Turanian  and  Ganowanian. 
Without  this  cuf^toni  it  is  impossible  to  exphtin  the  origin  of  tlie  system 
from  the  nature  of  descents.  There  is,  therefore,  a  neces-sity  for  the 
prevalence  of  this  ctistom  amongst  the  remote  ancestors  of  all  the 
nations  which  now  posses-i  the  classificaiory  system,  if  the  system  itself 
is  to  he  r»'f]:;arded  as  having  a  natural  origin. 

4.  Tlie  Hawaiian  Custom.  —  The  existence  of  this  custom  is  not 
necessary  to  an  explanation  of  the  origin  of  th(!  Malayan  system.  All 
it  contains  bearing  upon  this  question  is  found  in  the  intermarriage  of 
brothers  and  si.sters,  where  the  brothers  live  in  polygynia  and  the 
sisters  io  polyandria ;  but  it  holds  a  material  position  in  the  series^  for 
the  reason  that  it  was  an  existing  and  still  prevalent  custom  in  tbe 
Sandwich  Islands  at  the  epoch  of  their  discovery.  It  finds  its  type 
in  the  previous  CDStom,  out  of  which  it  naturally  arose.  So  far  as  it 
brought  unrelatsd  persons  into  the  household,  it  was  a  positive  advance 
upon  the  previous  condition,  tending  to  check  promiscuous  interooorae, 
and  to  relieve  society  from  the  evils  of  continuous  intermarriage  among 
blood  relatives.  It  also  tended  to  develop  still  further  the  idea  of  the 
communal  femily,  and  to  move  society  in  the  direction  of  marriage  be- 
tween single  pairs.  Its  reformatory  character  is  implied  from  the  fact, 
that  it  imposed  upon  the  several  brothers,  who  shared  their  wives  in 
commoUf  the  joint  obligation  of  their  defence  against  tbe  violence  of 
society,  the  necessity  for  which  would  naturally  exist  in  such  a  state  of 
socie^  as  this  custom  presupposes* 

5.  The  Communal  Family. — Such  a  fiunily  rssnlted  necessarily 
from  the  intermarriage  of  brothers  and  sisters.  The  union  of  effort 
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to  procure  subsistence  for  the  common  housebold  le<l  to  coramunigm  in 
living.    This  probal>Ie  orp:ani/atiun  of  societj  in  the  primitiTe  ages, 
and  which  continued  long  after  the  intermarriage  of  brothers  and  aia- 
ters  was  abolished*  has  not  been  sufficiently  ej^timated  in  its  relation  to 
the  early  oondidon  of  mankind.   Without  bdng  able  to  affirm  the  &ct, 
there  are  strong  grounds  for  supposing  that  most  barbarous  nations  at 
the  present  time,  although  marriage  between  single  pairs  exists,  are 
now  ofganixed  more  or  less  into  snch  fiimilies,  and  praetise  oom- 
rounism  as  far  as  the  same  can  be  carried  out  in  practical  lile.  The 
American  aborigines  have  lived,  and  sUll  live,  to  a  greater  or  less 
extent,  in  communal  families,  consisting  of  related  persons,  and  prac- 
tise communism  within  the  household.   This  feature  of  their  andent 
mode  of  life  can  still  be  definitely  and  widely  traced  amongst  them. 
It  also  entered  into  and  determined  the  character  of  their  architecture,— 
as  witness  the  long  bark  house  of  the  Iroquois,  designed  to  accommo- 
date twenty  fiunilies  of  related  penuos ;  the  polygonal  dirt  lodge  of  the 
Minnitarees  and  Mandans,  designed  for  several  families ;  the  long  houses 
of  the  Columbia  River  Indians,  each  large  enough  to  accommodate  sev- 
eral hundred  persons  s  and,  finally,  the  massive  communal  edifices  of  the 
Yilli^  Indians  of  <7ew  Hezico,  Mexico,  and  Yucatan,  some  of  than 
large  enough  for  fifty  or  a  hundred  families,  and  giving  rise  to  fables 
of  palaceSf  which,  without  much  doubt,  were  communal  houBes  filled 
with  Indians  living  in  communism.    In  the  communal  family,  as  first 
described,  is  to  be  recognized  the  family  in  its  first  stage. 

6.  The  Malayan  Sy>tem  of  Relationship.  —  This  liolds  the  rank  of 
a  domestic  in8tiiution,  and  luk.es  its  place  in  the  series  as  the  hiti'iA  of 
the  Turaiiian  -system. 

7,  The  Tribal  Organization.  —  That  this  institution  was  designed  to 
work  out  a  reformation  with  respect  to  the  intermarriage  of  brothers 
and  sisters  may  be  fairly  inferred  fram  the  conspicuous  manner  in 
which  11  accomplishes  this  rnsult.  The  state  of  society  revealed  by 
the  Malayan  system  deinonsi rates  its  necessity.  The  origin  of  this 
most  ancient  and  remarkable  organization  seems  from  the  stand-point 
of  this  discussion  to  fwid  a  full  and  ^satisfactory  explanation.  It  is 
not  8nppo!<ab!c  that  it  came  into  exisicnce  all  at  onee,  as  a  complete 
instituiiun  ;  but  rather  that  it  was  of  organic  growth,  and  required 
cenlurioH  ujjon  centuries  tor  iLa  iKnnanent  establishment,  and  still 
other  centuries  for  its  spread  amont^st  exi^tini'^  nations.  It  wa-^  proba- 
bly the  greatest  of  all  the  institutions  ol'  mankind  in  the  primitive 
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ajres  in  its  influcnct"  upon  human  pro|iress,  as  well  as  the  most  widely 
distributed  in  the  human  family.  This  gave,  also,  the  Turanian  sys- 
tem of  relationship. 

■ 

8.  Marriage  between  Single  Pairs.  —  lostances  of  marriage  between 
single  pain  may  have,  and  probably  did,  occur  in  all  periods  of  man's 
hiatoiy ;  but  they  must  have  been  exceptional,  from  the  necessity  of 
the  case,  in  the  primitive  ages.  After  the  tribal  organization  came 
into  existence,  and  the  cohabitation  of  brothers  and  sisters  was  broken 
opk  as  well  as  all  intermarriage  in  the  tribe,  there  must  have  been  a 
▼ery  great  curtailment  of  the  license  of  barfofrism.  Women  for  wives 
became  objects  of  negotiation  out  of  the  tribe,  of  barter,  and  of  cap- 
ture by  force.  The  prevalence  of  fhese  practices  throughout  Asia  and 
America  is  well  established.  Wives  thus  gained  by  personal  effort, 
and  by  ])urchase,  would  not  be  readily  shared  with  others.  In  its  gen- 
eral tendency  it  would  lead  to  indivi<lual  contrarts  to  procure  a  single 
wife  for  a  single  husband,  and  thus  tend  directly  to  inangnraie  mar- 
riage between  single  pairs.  The  immense  intluence  of  the  tribal  or- 
ganisation upon  human  progress  toward  the  true  family  state  cannot 
be  overestimated. 

9.  The  Barbarian  Family. » In  the  early  ages  this  stage  of  the 
family  could  scarcely  be  distinguished  from  the  communal. 

10.  Polygamy.  — In  its  relation  to  pre-existing  customs  and  insti- 
tnttons  polygamy  is  essentially  modem.  It  presupposes  a  very  great 
advance  of  society  from  its  primitive  condition,  with  settled  govern- 
ments, with  stability  of  such  kinds  of  property  as  existed,  and  with 
enlargement  of  the  amount,  as  well  as  permanence,  of  subsistence.  It 
seems  to  spring  out  of  antecedent  customs,  akin  to  the  Hawaiian,  by 
natural  sucrprestion.  If  this  be  so,  then  polygamy  must  l)e  ret^arded  as 
having  been  a  reformatory  in-fitnfion.  Considered  from  this  Stand- 
point, instead  of  a  retrograde  movement,  it  was  a  powerful  advance  in 
the  direction  of  the  true  family. 

11.  The  Patrirm  lial  Family.  —  Polygamy  resulted  in  tlie  estiiblish- 
ment  of  the  patriarchal  family,  or  the  family  in  its  third  stage.  A 
family  with  a  single  male  head  was  an  immen«o  advance  upon  the 
communaL  It  necessitated,  to  some  extent*  a  privileged  class  in  society, 
before  one  person  would  be  able  to  support  several  sets  of  children  by 
BOTeral  dilTerent  mothers.  Polygamy  in  ito  higher  fbnns  belongs  to 
the  dawning  ages  of  civilisadfMi. 

12.  Polyandria.  — This  custom  requves  no  farther  notice. 
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18.  Pkopertj.  CSonsidered  aa  an  lostitation.— It  is  imposdble  to 
overestimate  the  influeDee  of  propertj  upon  the  dvilisatum  of  man- 
kind* It  was  the  germ,  and  is  sUll  the  evidence^  of  his  progress  from 
barbarism.  Tlib  master  passion  of  the  dvilised  mind  is<  for  its  aoqitt- 
sition  and  enjoyment.  Governments,  institutions,  and  laws,  all  resolve 
themselves  into  so  many  agencies  designed  for  the  creation  and  pro- 
tection of  property.  But,  above  all,  the  desire  of  parents  to  transmit 
it  to  their  children  was  the  great  turning-point  between  barbarism  and 
civilization.  When  this  desire,  which  arose  with  the  development  of 
property,  was  oonsnmmiited  by  the  introduction  of  lineal  sncoession 
to  estates,  it  revolutionised  all  the  social  ideas  of  barbarous  society. 
Marriage  between  single  pairs  became  the  first  conation  to  oertunty 
of  parentage ;  and  thus,  in  course  of  time^  became  the  rule,  rather  than 
the  exception  ;  tjic  intnrests  of  property  required  individual  ownwship 
to  stimulate  persoiuil  exertion ;  and  the  protection  of  the  state  became 
nc'cc-isary  to  render  it  stable.  With  the  rise  of  property,  considered 
as  an  institution,  with  the  sctiU'ineiit  of  its  rights,  and,  above  all,  with 
the  established  certainty  of  its  tmnsntiission  to  lineal  descendants,  came 
the  iirst  possibility  among  niaulviiid  of  the  true  family  in  its  inodom 
acceptatiou.  All  previous  fuuiily  states  were  but  a  feeble  approxima- 
tion. 

14.  The  F  utnily.  —  As  now  eou'-iiiuted,  the  family  is  founded  upon 
marria<2:e  between  one  man  an<l  one  woman.  A  certain  parentage  was 
8ub^litu^ed  for  a. doubtful  one;  and  tl»e  family  beeame  organized  and 
individiialtEed  by  property  rights  and  privileges.  The  establi-ihment 
of  liueal  suect-^sion  to  property  as  an  incident  of  descent  overt  I  new, 
among  civilized  nations,  every  vestige  of  pre-existing  customs  and  in- 
stitutions inconsistent  with  this  form  of  marriage.  The  persistency 
with  which  the  classificatory  system  has  followed  down  the  families  of 
mankind  to  the  dawn  of  civilization  furnishes  evidence  conclusive  that 
properQr  alone  was  capable  of  furnishing  an  adequate  motive  for  the 
overthrow  of  this  system  and  the  substitution  of  the  descriptive. 
There  are  strong  reasons  for  believing  that  the  remote  ancestors  of 
the  Aryan,  Semitic,  and  Uralian  families  posse<::^ed  the  classificatory 
system,  and  broke  it  np  when  they  reached  the  family  state  in  its 
present  sense. 

Upon  this  family,  as  now  constituted,  modem  civiliied  society  is 
organised  and  reposes.  The  whole  previous  experience  and  progress 
of  mankind  culminated  and  crystallised  in  this  one  great  institution. 
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It  was  of  dow  growth,  planting  its  roots  ftir  back  in  the  ages  of  bar- 
barism,—  a  %ial  result,  to  which  the  cxjierience  of  the  ages  had 
steadily  tended.  The  t'aiail} ,  which  in  this  view  of  the  case  id  essen- 
tiahy  iiio<lera,,i3  tlie  offspring  of  this  vast  and  varied  experience  oi 
the  ages  of  barbarism. 

Since  the  family  was  reached,  it  has  nho  had  its  stages  of  progress, 
and  a  number  of  them.  The  rise  of  family  names,  as  distinguished 
from  the  single  personal  name  common  in  barbarous  nations,  is  cora- 
paratively  modem  in  the  Aryan  fiunily.  The  fioman  Gkks  is  one  of 
the  eailiest  illustrations.  This  people  produced  the  triple  formula  to 
indicate  the  name  of  the  individuei^  of  the  Gene  or  great  family,  and 
of  the  jMuHeukBr  famihf  within  the  Qen$*  Out  of  this  arose,  ua  due 
time*  the  doctrine  of  agnation,  to  distinguish  the  relationship  of  the 
males,  who  bore  the  family  name,  from  that  of  the  females  of  the  same 
family.  Agnatic  relationship  was  made  superior  to  cognatic,  since  the 
females  were  transferred,  by  marriage,  to  the  families  of  their  hus- 
bands. Tiiis  overthrew  the  last  vestige  of  tribalism,  and  gave  to  the 
family  its  complete  uulividuality. 

15.  The  Overthrow  of  the  Classificatory  System  of  Relationship 
and  the  Substitution  of  the  Descriptive.  —  Without  attempting  to  dis- 
cuss the  fragments  of  evidence  tending  to  show  that  the  Aryan,  Semitic, 
and  Uralian  families  once  possessed  the  classiiicatory  system,  it  will  be 
sufficient  to  remark,  that,  if  such  were  the  fact,  the  rights  of  property 
and  the  succession  to  estates  would  have  insured  its  overthrow.  These 
are  the  only  conoeiTable  agencies  suffidently  potent  to  accomplish  so 
great  a  change.  Without  such  a  change  the  family,  as  now  constituted, 
would  have  remained  unpossible. 

In  conclusion  I  may  remark,  that  the  probable  truth  of  this  solution 
cannot  be  fully  appreciated  from  the  limited  presentation  of  the  facts 
contained  in  this  article.  At  most  it  will  bat  serve  to  invite  attention 
to  the  great  sequence  of  customs  and  institutions  which  seem  to  mark 
the  successive  stages  of  man's  progress  throurrh  the  periods  of  barbai"- 
ism,  and  to  mdicnte  the  intimate  relations  which  this  remarkable  sys- 
tem of  consanguinity  appears  to  sustain  to  the  condition,  experience, 
and  advancement  of  mankind  during  the  primitive  ages.  The  manu- 
script containing  the  body  of  the  evidence  is  now  in  course  of  publicar 
tion  by  the  Smithsonum  Institution.  .  . 
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March  10,  1868.  —  Adjouened  Statute  MEeting. 

»  The  Pbesident  in  the  chair. 

The  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Sir  David  Bsewster  of  the  Foreign  Honoraiy 
Memhers,  and  of  Hon.  Daniel  Lord,  of  New  York,  of  the  As- 
sociate Fellows. 


Five  handred  and  ninctjr-ihlrd  Meciiac. 

April  14,  1868.  —  Monthly  MEBiiNa. 

The  Presidknt  in  tlie  chair. 

Tho  President  called  the  attention  of  the  Academy  to  the 
recent  decease  of  Dr.  Samuel  L.  "Dana,  of  the  Resident  Fel- 
lows, and  of  Professor  William  Smyth,  of  the  Associate  Fel- 
lows. 

The  following  paper  was  presented :  — 

Dispersion  of  a  Ray  of  lAght  refracted  at  any  number  of 
Hane  Sarfacee.*  Bj  Edwabd  G.  FiCKBBiiro. 

Let     a.j  a^,  &C..,  be  the  angles  inchidfnl  between  the  surfaces,  »i 
their  indices  of  refraction,  t'l  ij  t,  the  angles  of  incidence,  ti  r,  the 
angle  of  reiraction  i  sio  h  =:  »i  sin  n  and  in  general 

sin  In  =     Ain  r,.  (1) 

also  ^  =  Ora-l4-^m-l  •  (2) 

As  the  dispersion  of  any  portion  of  the  spectram  is  always  propor- 
tional to  the  angalar  diTergence  of  two  rajrs  of  nearly  equal  refran- 
gibility,  if  we  vary  n,,  &c.,  (/r„  will  measure  the  disperaioo.  Diffisr- 
entiating  (1) 

cos     dij^  z=     cos     dr^  +  sin  r„  dn^ 

*  Since  pranntfa^  Chit  oommvnicKtioB  to  the  Academy,  I  hava  learned  that  a 
portkm  of  this  subject  was  etadied  by  Sir  David  Bcewster  in  ISIS.  I  haT«,  there- 
fore, modified  mj  paper,  omittiog  what  wai  not  new,  except  when  neoeuaiy  to 
precenre  the  context. 
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if  n,  n,  tij  are  all  function»  of  iV,  making  the  latter  the  independent 
variable  and  dividing  hy  dN,  we  have 

dr^          COfl        din      _>in  ?  dn^a 

'  dN^n^QOsr^  dN     n^i^r^  dN  (3) 

Bui  differentiating  (2) 

and  calling 

cos  r„       ^*  fin  G<M  rn  dW"  ~  " 

also  the  dispersioB  of  a  laj  after  passing  m  snr&ces,  or 

Am 

and  (3)  becomes  * 

t  =  — (4) 

This  formala  hy  suceessiTe  snbstitations  may  be  applied  to  any  case. 
For  a  single  sur&oe 

and  hence 

(  =3:  oi  0  —  6|  —  —  ^  tang  r, 

which  equals  unity  when  tang  ^  «i|  or  at  the  angle  of  total  polariza- 
tion. That  is,  the  unit  of  dispersion  is  that  produced  by  a  single  sur- 
face when  the  ray  ia  in  tlie  position  of  total  polarisation.    For  two 

surfaced  (4)  becomes 

in  a  pri^im  »s  =  ~  making  suitable  substitutions,  and  reducing  we  ob- 
tain 

sin  a 


4  = 


cos  ri  cos  rg 

a  being  the>  angle  of  the  prism,    i^'or  uiinimuui  Ueviulion 

n  =  1^  r,  =  »i  and  4  =^  tang  t ; 
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this  does  not»  however,  give  the  mintmnm  of  dispenkHi  for  which  the 
ooodition  (found  by  difierantiating)  is 

sia  (a  4-  ''i)  coa  (<»  4"  2  r,)  -|-  sin  rj  =  0  (5) 

an  equation  which  has,  1  believe,  never  beeu  solved.    When  a  ia  verj 
small 

Wi  (a  ^  ri)  s=  a r^j  toi  (a 2  r,)  =5  t  sin  r|  =  r| 
since  r|  is  small  also^  and  (5)  becomes 

(« +     +  n  =  0;  r,  =  a 

I  find  that  this  equation  gives  very  nearly  the  true  value  of  r^,  even 
when  a  h  huge,  thus  for  t»  =  1.5,  a  =  15**,  30°,*45%  and  60^  it  gives 
r,  =  W  23',  20«  46',  Bl«  9',  and  W  82',  while  the  true  values  ob- 
tained by  trial  in  (5)  were  10*  28',  20»  45',  81'  6'  and  41»  29'. 

To  show  the  comparative  deyifttion  and  dispersion,  wiiile  a  prism  is 
rotated,  I  have  calculated  tliu  follnwinj;  table  for  prisms  whose  index 
of  n  fraotion  is  1.5,  and  their  angle  15'',  30\  4.')",  and  60°;  is  the 
angle  at  which  the  light  leaves  the  pri-m.  ;uul  that  at  which  it  enters. 
The  columns  headed  "  Reduced  Deviation  "  are  calculated  by  the  con-  • 
dition  that  for  small  angles  at  which  the  dispersion  and  deviation  are 
proportional  their  units  shall  be  the  same. 

From  this  table  it  follows  that  if  we  turn  thr?  prism  of  a  spectroscope 
20**  from  mininiuni  deviation,  the  dispersioa  will  be  nearly  doubled, 
thus  doubling  the  power  of  the  instnin^ent.  In  projecting  the  spec- 
trum on  the  screen,  this  device  is  otten  useful ;  I  iiave  thus,  by  a  single 
60**  prism,  projected  a  spectrum  of  such  a  size  that  the  two  parts  of  the 
D  line  were  about  a  millimetre  and  a  half  apart,  each  having  a  thick- 
ness of  only  about  half  a  millimetre. 

Since  the  ilispersion  does  not  depend  strictly  npon  the  deviation,  and 
we  may  have  two  prisms  producing  the  same  dispersion  but  unequal 
deviations,  we  can  evidently  make  one  achromatize  the  other,  even  if 
they  are  made  of  the  same  kind  of  glass,  and  have  the  same  an^e. 
Thus  if  two  15°  prisms  be  so  placed  that  shall  be  50*^  for  one,  and 
37**  21'  for  the  other,  the  dispei^iono  of  each  will  be  .418,  while  the  de-  J 
viation  will  be  11**  7'  for  one,  and  17°  62>'  for  the  other,  as  may  be  seen 
from  the  table*   Again,  if  the  ray  of  light  passes  through  firat  one  and 
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a  Mlniiaiim  of  Dispenion. 


fi  Minimnm  of  Deviation. 


then  the  other,  the  second  will  neutralise  the  dispenion  of  the  first, 
while  there  wiU  remain  17**  58'  —  ll""  7'=  6*"  46'  deviation.   It  was 

by  this  arrangement  of  prisms  that  Brewster  obtained  achromatism  wltb 

OUL  kind  pf  ;^lass. 

Perhaps  the  most  importjinL  application  of  these  princ'iph_\s  is  to  pho- 
tographing the  .>|)octruni.  Photuj,Mai)li.s  lakcn  by  the  common  methods 
are  greatly  distorted,  pai-ticularly  in  the  more  rethuigible  end.  They 
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can  only  be  used  by  identifying  the  more  prominent  lines,  witb  those 

whose  wave-length  is  known,  and  interpolating  the  remaind' r  a] •  prox- 
imately. Tf,  is  often  the  case,  the.-e  .standard  lines  cannot  be  reco<^- 
nized,  tiki  photograph  beconics  useless,  i'o  sliow  tlie  atnount  of  dis- 
tortion, snj>|x>.«ie  a  spectrum  to  contain  three  similar  duuhle  lines  A, 
and  C,  who>e  indices  of  refraction  are  1.5^  1.6,  and  1.7,  and  that  we 
use  a  60'*  prism,  the  line  B  being  in  the  position  of  minimum  deviation. 
The  deviations  of  the  three  lines  will  then  be  48'  34',  53"  and  58* 
11',  and  their  disper>ion  l.o28,  1.667,  1.878;  that  is,  A  and  C  will  be 
at  distances  of  4°  .'M'  iuid  5**  3'  from  /iin'^tead  of  equidistant,  and  the 
interval  between  the  components  of  each  line  will  be  as  1.528:  1.667: 
1.878;  the  distortion  in  this  case  amounting  to  about  20  per  cent. 

If  now  the  portion  of  the  screen  which  receives  the  line  C  be 
brought  nearer  the  prism,  the  parts  of  this  line  will  approach  one  an* 
other,  and  since  their  distance  apart  is  proportional  to  their  distance 
from  the  pnsm,  the  three  line.-)  will  appear  alitte,  if  the  screen  is  so  in- 
clined that  the  points  where  they  are  projected  are  at  distances, 

11^  1 

"  l752«*  L667  *  1.878 

or  as  .654 :  .600  :  J>82. 

A  simple  calculation  shows  that  the  screen  must  be  slightly  curved  to 
fulfil  this  condition,  hut  if  plane,  the  distortion  will  be  only  aboot  one 
and  a  half,  instead  of  twenty  per  cent,  the  angle  of  inclination  with  the 
ray  B  being  about  87^.  If  an  achromatic  lens  was  used  for  the  pro- 
jection, all  parts  of  the  spectrum  would  not  he  in  focus,  but  with  a 
single  lens  the  fbcal  distance  of  the  violet  is  always  less  than  that  of 
the  red  rays*  If  then  we  use  such  a  lens,  inclining  the  screen  at  the 
same  time  corrects  the  distortion,  and  brings  all  parts  into  focus  at 
once.  By  placing  the  prism  at  a  suitable  distance  from  the  lens,  both 
sources  of  >error  may  be  almoat  entirely  eliminated.  The  oblique  ind- 
dence  of  the  light  on  the  senntive  snr&oe  would  be  an  objection  to  this 
method,  but  would  be  partly  counterbslanced  by  the  fact  that  the 
length  of  the  spectrum  would  be  thereby  increased  more  than  one  half. 
Or,  if  preferred,  the  ])rism  may  be  turned,  so  ih  i:.  applying  the  cor- 
rection for  distortion  as  above,  the  screen  shuii  be  more  nearly  perpen- 
dicular to  the  light. 

In  coDclusioD,  this  spcetrum  would  possess  the  following  advantages 
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over  the  distorted  forms  now  in  use.  Horizontal  distances  being  pro- 
portional to  the  chanfTc  in  the  index  of  refraction,  the  latter  could  lie 
determined  at  once  for  any  line,  by  a  scale  of  equal  parts.  Its  extent 
would  be  much  f^re:iter  than  that  of  the  visible  spectrum,  anil  we  could 
determine  the  index,  of  refraction  of  rays  of  too  short  wave-length  to  be 
measured  readilj  by  the  common  methods.  It  would  be  a  nonQal 
Bpecfcrum  for  any  given  material,  being  independent  of  the  form  and 
position  of  the  prism.  And  (especially  if  the  ioterference  bands  were 
produced  in  it  )  it  would  niTord,  from  its  extent,  great  advantages  for  the 
atody  of  the  laws  of  the  dispenkm  of  light  by  diSereni  anbstanoes. 


Wkw  haadred  and  ainatj^foartlfc  MeeiUig* 

May  12, 1868.  —  Monthlt  MEsnNQ. 

The  President  in  the  chair. 

The  Gorrespon  lin^r  Secretary  read  letters  relative  to  ex» 
changes ;  also  a  letter  from  Professor  De  La  Bi?e  in  acknowl- 
edgment of  his  election  into  the  Academy  as  a  Foreign  Hon- 
orary If  ember. 

Mr.  0.  M.  Warren  presented  by  title  a  memoir  on  *^  Vola- 
tile Hydrocarbons  in  Pennsylvania  Petroleum." 

DONATIONS  TO  THE  LIBRARY. 

Faov  JUMB  S»  1S65,  TO  #inra  SO,  1S66. 

Slate  of  MattaehuMetU. 

Report  to  His  Excellency  the  Gtovemor  and  the  Honorable  Coun- 
cil, of  the  Commiflsioners  appointed  aodw  the  Resolve  of  May  3, 
1865,    concerning  the  Obetruetions  to  the  Passi^  of  Fish  in  the 
Connecticut  .ind  Merrimack  Rivers,"    8vo  pamph.    Boston.  1866. 
Masnaehusetts  Historical  Societt/. 

Procetdings.    18G 1  -  1865.    8vo.    Ba-»tou.  1866. 
Massachusetts  Jmtttuie  of  Technology. 

First  Annual  Catalogu*.'  of  tin  { .  ers  and  Students,  and  the  Pro- 
gramme of  the  0^ur~e  of  In^fruction,  of  the  Scliool  of  the  Massachu- 
setts Institute  of  Technology.  1865  -  66.  8vo  pamph.  Bosluo. 
1865. 
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Bnton  Soeiety  of  Nirdural  Hittory, 

Proceedings.   Vol.  IX.,  X.   8vo.   Boston.   1865  -  66. 

Condition  and  Doings  of  the  Boston  Society  of  Natural  Hfotorj* 

as  exhibited  by  the  Annual  Reports  of  the  Custodian,  Treasurer, 
Libraiiun,  and   Curators.     May,  1805.     8vo  pamph.  Boston. 

i8i;."). 

Trustees  of  the.  Puhli'c  Lil-niri/  it  f  the  City  of  Boston. 

Thirtetuih  Annual  litport  of  the  Trustees,  1865.    8vo  paiupb. 
Boston.  1865. 
Jioston  Atliencriim. 

List  of  iiutiks  added  to  tlio  Library  of  the  Boston  Afbcna;uni, 
from  D<  ember  1, 18G4,  to  December  1,  1865.    8vo  pampb.  Bos- 
ton. 18fj,>. 
Observatory  of  JIarrard  College. 

Report  of  the  Conmiittee  of  the  Overseers  of  Ilurirard  College, 
appointed  to  visit  the  Observatory,  in  the  Year  1864.  Together 
with  the  Report  of  the  Director.    Submitted  March  8, 1865.  8vo 
pamph.    Boston.  1865. 
JXrector  of  the  Mttseum  of  Comparative  Zoology, 

Illustrated  Catalogue  of  the  Museum  of  Comparative  Zoology  at 
Harvard  Collcf^e.  Published  by  Order  of  the  Legislature  of  Massa- 
chusetts.  ^o.  I.  Ophiuridffi  and  Astrophytidte.  By  Tbeod<M« 
Lyman.  No.  IL  North  American  Acalephn.  By  Alexander 
AgasBu.   8  vok.  4to.   Ounbridge.  1865. 

Annual  Report  of  the  Trustees  of  the  Museum  of  OomparatiTe 
ZoSlogy.  Together  with  the  Report  of  the  Director,  1865.  8vo 
pamph.  Boston.  1865. 
Euex  £uii(ule. 

Proceedings.   Vol.  lY.   8ro.   Salem.  1866. 

An  Historical  Notice  of  the  Essex  Institute;  with  the  Act  of  In- 
corporation.  Constitution  and  Bj*Laws,  and  Lists  of  the  Officers 
and  Members.  8to  pamph.  Salem.  1865. 

Naturalists'  Directory.   Part  L   North  Amnica  and  the  West 
Indies.   8vo  pamph.   Salem.  1865. 
Amenean  Antiquarian  Society, 

Proceedings  of  the  American  AnUquarian  Society  at  a  Special 
Meeting,  January  17,  1865,  in  reference  to  the  death  of  their  former 
President,  Hon.  Edward  Everett.    8vo  patnpb.    Boston.  1865. 

Proceedings  at  the  Semiannual  Meeting  held  in  Boston,  April 
26,1865.    8va    Boston.  1865. 
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Proceedings  at  the  Annual  Meeting  held  in  Worcester,  October 
21,  1805.    8vo.    Cambridge.  1865. 

Proceeditij;^  at  a  Special  Meeting.  March  16,  1866,  and  at  the 
SemianDual  Meeting  at  the  Hall  of  the  Atnerican  Academj  ia 
Boston,  April  25,  1866.   8vo.   Cambridge.  1866. 
American  Orieniai  Soeieiy. 

Journal.   Vol.  YIIL   No.  2.   8vo.   New  Haven*  1866. 
Editors' of  the  American  Jowrmd  af  Science  and  Arte, 

JoaniaL   N.  S.   VoL  XL.,  XLI.   8vo.  New  Haven.  1865- 
66. 

Lyceum  of  Natural  Hiatory  of  New  York. 

Annals.  Vol.  VIII.  x\o>.  2-7.  8vo.  New  York.  I864-CC. 
Mercantile  Library  Assoriution  oj  the  City  of  Nnv  York, 

Forty-Fourth  Annual  Report  ot"  tiie  l*<iard  of  Directors,  Alay, 

1864-  April,  18G5.    bvo  j>amph.    New  York.  18G5. 
Catalogue  of  Books  in  the  Mercantile  Library  of  the  City  of  New 

York.    8vo  vol.    New  York. 
MereanliU  Lihrary  Auociaiion  of  the  City  of  Brooklyn, 

Seventh  Annual  Report  of  the  Board  of  Directors,  March  80, 

1865.   8vo  pamph.   Brooklyn,  N.  Y.  1865. 
The  TVuttees, 

Forty-First  Annual  Beg^ter  of  the  Bensselaer  Polytechnic  Insti- 
tute, Troy,  N.  Y.,  for  the  Academical  Year  1864-65.   8vo.  Troy, 
N.  Y.  1865. 
Atnerican  Philosophical  Society. 

Transactions.    N.  S.    Vol.  XIII.    Pt.  I.,  IL    4to.  Philadcl- 
phia.  1805. 

Proceedings.    Vol  X.   No.  73,  74,  75.   8vo.  Philadelphia. 

1865-  66. 

AMtdemy  of  NaUtral  Sciences  of  Philadelphia, 

Proceedings,    1865.    No.  2,  8,  4,  5.    1866.   No.  1.  8vo. 
Philadelphia. 
Jikiiade^hia  CcUege  of  Pharmacy^ 

American  Journal  of  Pharmacy.  8d  Ser.   Vol.  XIII.,  XIV. 
8vo.   Philadelphia.  1865-66. 
Mercantile  Library  Company  of  Philadelphia. 

Forty-Third  Annual  lieport.  January,  1866.  8vo.  Philadelphia. 
iSinitht.iai tan  Tmtitution. 

Annual  lieport  of  the  Board  of  Regents,  showing  the  Operations, 
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Expenditures,  ami  Condition  of  t)u^  Institution  for  the  Years  1868- 
G4.    2  vols.    8vo.    Wasliiugiou.  1864-65. 
LdUrary  o  f  Covf/ress, 

Catalogue  of  Additions  made  to  the  Library,  from  December  1, 
1804,  to  IVcomber  1,  1865.    8?o.    Waahington.  1865, 
Patent  OJfice,  Wnshington. 

Report  of  the  Commissioner  of  Patents  for  the  Year  1861.    Vol.  ) 
I  ,  ir.    18G2.   Vol.  I.,U.  1863.   VoLI.,IL  avo.  Waehiogtoo. 
1863-66. 
JSureau  of  Navigation. 

AmerH  an  Kpbemeris  and  Nautical  Aloianae  for  the  Year  1867. 
8vo.    Washington.  1865. 
United  SkUet  Naval  ObtervaUuy, 

ABtronomical  and  Meteorological  Observations  made  at  the  Uoit- 
ed  States  Naval  Obsenraioiy,  during  the  Tear' 1863.    4to  vol. 
Washington.  1865, 
JD^^imtnt  of  State, 

'  French  Universal  Exposition  for  1867.  ....  Official  Correspond* 
ence  on  the  Subject  Published  by  the  Department  of  State^  for 
the  Information  of  Citicens  of  the  United  States,  eontainioff^  Regu- 
lations, CUssiAcatlon  of  Artides,  tee.   4to  pamph.   Washington.  ^ 
1865. 

Joteph  K.  Barnes^  Surgetni' General  V.  S.  A. 

Annual  Report  of  the  Surgeon-General.    1865.    8vo  pamph. 

Washington.  18G5. 

(United  States)  Circular  No.  6.    War  Department.  Siir^eon- 
Geucrars  Office.    Reports  on  the  Extent  and  Nature  of  the  Mate- 
rials Available  for  the  Preparation  of  a  Medical  and  Surgical  His- 
tory of  the  Rebellion.    4 to  pamph.    Piiiladelpliia.  1865. 
Younfj  Meiis  Liitrary  Association  of  Cincinnati. 

Thirtieth  and  Thirty-First  Annual  Report  of  the  Bo.^rd  of  Direo* 
toi*a  ibr  the  Years  1864-65.  8vo  pampb.  Ciucinoati.  1865-> 
66. 

Chicago  Academy  of  Sciences. 

Proceedings.    Vol.1.    P.  1-48.    8vo.    Chicago.  1866. 

Act  of  Incorjtoration,  Constitution,  By-Laws,  and  List  of  Officers     ^  ^ 
and  Members  of  the  Chicago  Academy  of  Sciences ;  with  a  llbtor* 
ical  Sketch  of  the  Association  ;  and  Reports  on  the  Museum  and 
Library.  8vo  pamph.   Chicago.  1865. 
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CkietiffO  Niiioineal  Soetd^ 

Seventh  Annual  Statement  of  the  Trade  and  Commerce  of  Chi- 
eago^  for  the  Tear  ending  March  dl»  1865.  8to  pamph.  Chicago. 
1865. 

Fourth  Annual  Report  of  the  Board  of  Puhlic  Works  to  the  Com- 
mon Council  of  the  City  of  Chicago.   For  the  MunidEud  Fiscal 

Year  ending  March  31,  1865.    8vo.    Chicago.  18G5. 

Sixth  and  Seventh  Annual  Report  of  the  Chicago  C  hui  itable  Eje 
and  Ear  Infirmary,  presented  by  the  Board  of  Surgeons  for  the 
y«'ar  ending  May  1,  1864,  and  May  1,  1865.   8vo  pamph.  Chi- 
cago. 1805. 
Academy  of  Science  of  St.  Louis. 

Transactions.    Vol.  II.    No.  2.    8to.    St.  Louis.  1866. 
OaU/omia  Academy  of  Natural  j&Mficsf  • 

Proceedings;  YoL  IIL  pp.  97  -  208.  8to.  Saa  Francisco^ 
1864-65. 

Mereamile  lAhrary  AtsoeiaiioH  9j  the  CSTly  and  County  of  San  Fran- 
dfco. 

Thirteenth  Annual  Beport  of  the  President,  Treasurer,  and  Li- 
brarian of  the  Mercantile  Library  Association.   8vo  pamph.  San 

Francisco.  18G6. 
JBureau  de  la  Recherche  Gcoluyique  de  hi  Suede. 

Carte  Geologique  de  la  Suede.    Bhidct  1-18:  Livraisons  ac- 
cixiipagnies  1  - 18.    8vo.    Stockholm.  1862-65. 
KottgL  Svenska  Veteuskaps  Akademien. 

Ofversigt  af  KoMgl.  Vctenskaps  Akademiens  Forhandlingar.  Arg. 
XXL    8vo.    Stockholm.  1865. 

Meteorologiska  lakttagelser  i  Sverige  utgifnA  a^Kongl.  Syenska, 
Vetenskaps-Akademien  .  .  •  .  af  £r.  Edlund.  Band  V.  (1868). 
Long4to.   Stockholm.  1865. 

Om  Osteijohn  af  S^  Loven  8to  pamph.  Stockholm. 

186^ 

Regia  Societm  Scientiarum^  Upsaliensis. 

ISo\  :i  A -ta     vSer.  3.   Vol.  V.    Faac.  2.    4to.    Upsal.  1864. 

o 

ITpsala  Universilets  Arsskrift  (1864).    8vo.    UpsaL  1865. 
Kongcl.  Norske  Frederiks  Universifct,  Christiania. 

Aarsberetning  for  1863.    16mo  pamph.    Christiaoia.  1864. 

Index  Scholarum.    18(15.    4to.  Christiania. 

Norges  Fer8kvaDdfikreb«dyr.    Iste  A&nit  med  4  Planchner,  af 
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Georg  O.^sian  San.  Pmbebotinet  AHumdling.  Uo  pamph.  Chrb- 
tiania.  18G5. 

Om  de  i  Norge  forekommende  fossile  Dyrelevoinger  fra  Quart«r- 
perisden,  et  Btdrag  til  vor  Faunas  Historic  af  Dr.  phil  eU  med. 
Michael  Snrs,  Prof.    4to  pnmph.  Christiania.  186.5. 

Veivisor  ve<l  jiLologiske  Excursiones  i  Christiana  Omesrn  ni<  d  et 
fai  vcti}  kt  Kill  t  oiz  Here  Trjesnit  af  Lekior  Theodor  Kjerulf.  4to 
pamph.    Christ  iaiiiii.  IHi'u). 

Gaver  til  Universil*it»  Jiibliothck  i  3die  og  4de.    Quartal.  1862. 
i  4(le  Quartal.    1803.    2  paraph.  16mo.    Chribliania.  1663-64. 
J^hysiogruphiske  Forening  i  C/trhiiamia. 

Nyt  Magaain  for  Naturvideuskabcrne.    Bind.  XIIL    Heft  4. 
XIV.  H.  1.    8vo.    Christiania.  1864-65. 
Academic  Imperiaie  ties  iSciences  de  St.  Petersbourg. 

I^romoires,  S<5rie.  Tome  V.  No.  1 :  Vll^  VIIL    4to.  SL 

Peteraburg.  1864-65. 

Bulletin.  Tome  VII.,  Vlll.  4to.  St.  Fetersbuig.  1864  -  65. 
Administration  of  Mines  of  Rtisda, 

Annule.s  de  rOb.scrvatoire  Physique  Central  de  Basste.  AdimSo. 
1862.    No.  1, 2.    4to.    St.  Petcr>biirg.  186d. 
JCaiterU^  Iftcolai  HaupUemwarU  Pulkova, 

Polkowaer  Beobachtungen  des  Hellen  Oometen  too  1862»  nebst 
einigen  Bemerkangea  too  Dr.  A.  Wianecke.  4to  pamph.  Sl 
Petenbufg.  1864. 

Jabresbericbt  am  17  Mai  1864  dem  Comit^  der  Nioobu  Haupt^ 
sternwarte  abgestallet  ^om  Director  der  Stemwarte  (ans  dem  Rus- 
sischeD  Ubersetzt).  8vo  pamph*   St.  Petersburg.  1864. 
SoeiiU  JinpMale  de$  NtauraUtUi  de  Motcow, 

Bulletin.   Ann^  1864,  No.  2-4.   1865,  Ko.  1,  2.  8vo.  Mos- 
cow. 1864  -  65. 
Acadim$  SogtU*  du  Sei9Mee$  it  AmtUrdanu 

Verhandelingen,  Afdeeling  Letterkunde.  Ded  III.  4tQw  Am- 
sterdam. 1864  -  65. 

Ver»la;;cn  en  Mededeelingen,  Afd.  Letter^nnde.  Deel  VIII. 
Afd.  Natuurkunde.    Deel  XVII.    8vo.    Amsterdam.  1865. 

Jaarbuck  voor  186.5  en  1864.    8vo.    Amsterdam.  1865. 

Senis  Vutu  pro  Patria. —  Carmen  Elegiacnm  .Tohannis  van 
Lt  euwen  Hollandi  cui  ci  i  nuiui?*  I'octici  Pracmium  e  Legato 
Jacob!  Iluurici  Iloeufi't  adjudicatum  esU  8vo  vui.  Amstelodami. 
1864. 
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jffoBandiehe  Maattehoppij  der  Wetenteht^itpen  U  Jfaarlem, 

'  Natuurkondigo  VerbandeHngieD.    $«r.  2.    Deel  XXI.    Pt  2. 
XXII.    Pt  1,2.  XXIII.    4to.    Haarlem.  18G4-G5. 
Koninklijk  Xrd'erlandsch  'MdeonAugiseh  Instituut. 

Meteorol()j:i>('ho  Waarnemino^en  in  Nederland  en  zijae  BezitUn- 
pen.    Long  4to  vol.    UtrecUt,  lbG5. 
Metheriands  Government. 

Flora  Batava,  Afl.  171>.    4to.  Amsterdam. 
Curtc  Geologique  de^  Pays  Bas.    3  cbts.  Haarlem. 
Societi  des  Arts  H  det  Sciences,  Batavia. 

Yerhandelipgen  van  het  Bataviaasch  Genootschap  van  Eansten 
en  Wetenaehappen«   Deel  XXIX.   4to.   Batavia.  1862. 

Tgdsehrift  voor  Indische  TaaULand-en  Yolkenlcunde.   Deel  XI. 
en  XII.   8vo.   BaUvia.  1862. 
Naiuurkundigt  Ver^eniying  in  Nednhmteh  IkMU* 

Nfttaorkundig  Tijdschrift.   Deel  XXVI.  6*  Ser.  Deel  11.  8to. 
Batu\  iu.  1864. 
Konigl.  Preussische  Akademie  der  Wissenschaften,  Berlin. 

Abhandlnngen  aus  dem  Jahre  1864.    4to.    Berlin.  1865. 
Monat>V)enehte  an<5  dem  Jahrc  1864.    8vo.    iH-rlin.  18G5. 
2/aiurhistorisc/ter  Verein  der  P/enss.    Rheinlande  und  Ifestphalcns* 

Verhandlungen.    Vol.  XXI.    8vo.    Bono.  I864(. 
Vniversitas  Frid.  Guil.  Rhenana^  Bonnee. 

Academical  Dissertations,  Indexes,  etc  46  pampb.  4to  and  8to. 
Bonn. 

yaiur/anchMtdt  Getdhehaft  in  DcaUtig* 

Scliriften,  N.  F.   Band  I.   Heft  2.   4to.   Dantsig.  1865. 
Vsnin  flr  Mrdkundg  und  VcrwandU  Wiumuchaften  zu  D&rmUadL 

Notizblatt.  III.  Foige.   Heft  III.   8?o.   Dannstadt.  1864. 
KautrL  I^ipoUHnitch'CaroHniseh  Jhutteh*  Akademie  der  Natitt' 
forscher. 

{^Academia  desarea  Leopoldino  -  Carolina  Gcrmanica  NalurtB  Curio- 
torum.) 

Nova  Acta.    Torae  XXXTI.  Pars  1.    4to.    Dresden.  I860. 
NfUurforschende  GeselUchajt  in  Emden. 

Funfzigster  Jahreebericht.    8vo.    Eroden.  1865. 
Zoologtsche  Gesefhchqfl,  Frcmkfurt  a.  M. 

Der  Zoologische  Qarten.  Jabrg.  VI.   8vo.  Ftankfort^n-the- 
Main.  1865. 
TOIi.  vn.  62 
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Verein  fiir  Geographie  nnd  Statistik  in  F^Wikfurt  a.  M. 

Jahresbf  I  iclit  iiber  das  Mcdicinalwesens,  die  KrankenanPtalton, 
und  die  dfTentUGlien  Grasundheitsverlialtnisse  der  Freien  Stadt  Frauk- 
furt.  Herauegegeben  untcr  Mitwirkung'des  Physikats  von  dem 
Aerstlichen  Vereio.  VI.  Jahrgang.  1862.  8to.  Fnuikfortpoo- 
the^liaio.  1865. 
yaturfonehende  GtidUchaft  tu  Freiburg^  J,  3r» 

IBericbte  fiber  die  Verhaodlungen.   Band  III.    Heft  8,  4.  8to. 
Freiburg  i.  Br.  1865. 
OheHautiiUds^  GeteBtehaftxu  GorHtz, 

Neuea  Lausitsiscbes  Ma^sin.  Band  XLII. ;  Heft  1,  2.  Syo, 
Gdrlits.  1865. 

Dem  Herm  Karl  Wilhelm  Domick,  woblverdienten  Pfarrer  der 
Evangtilischen  Gremeiode  Haynewalde,  ihrem  bochverebrten  Ebrea- 
mitgliede  am  Tage  seiner  Fttnfsigjahrigen  Amta-Jubelfeier,  den 
2  April,  1805,  die  Oberlaiisitxiscbe  Geselkcbaft  der  Wissenschafteo. 
InliaU :  Metriscbe  Uebersetzung  eiiies  Fsalmen.  4to  pumph.  Gfir- 
lita.  1865. 

KonigL  GeseUtchafl  der  Wissenschaften  zu  QSttingen. 

Nachrichten  von  der  Georg-Augnsts-Universiiat  und  der  Konigl. 
Gesellschaft  der  WissenschaCteii  aus  dem  Jabrc  1865.     1  vol. 
IGruo.    Gottingen.  186'). 
Mcdicint&h-NaiurwissensrhaftUrhe  Geselhchafl  zu  Jena. 

Jenaische  Zeitscliritt  iUr  Mediciii  iind  Naturwii^senschafl.  Band 
II. ;  Heft  1,  2  :  IT.  H.  2,  3,  A.    8vo.    Leipzig.  1865-67. 
Konigl.  Physikalisch-Okoitouiisciie  Gescllschdji  zu  Kontgsberg. 

Scbritten.    Jahrg.  V. ;  Abtli.  1,  2.    4to.    Konigsberf^.  1864. 
Konigl.  Sbclisiiiche  Gtsellschafl  der  Wi$senschaftai.  Leipzig. 

Abhandhingen,  Malh.-Phys.  Classe.  Band  V'll. ;  No.  2,  3,  4: 
VIII.;  No.  1.  Philol.-Hislor.  Chwse.  Band  IV.;  No.  5,  6;  V. 
No.  1.    8vo     Lpipzig.  1804-60. 

Berichte  iiber  die  V'erbandlungfn.  Math.-Phy«?.  Classe.  Band 
XVI.  Philol.-ir^stor.  Claaae.  Band  XVL  Heft  2,  3.  8vo. 
Leipzig.    1 804  -  05. 

Relationen  einestheils  zwischen  Summen  und  Differonzen,  and 
Andemtbeils  zwischen  Integralen  und  Difierentialeo.    Von  P.  A. 
Hansen.    8vo  pamph.    Leipzig.  1805. 
KonigL  Ba^eritche  Akademie  der  Wimenschafien,  ^funchen. 

Abhaodlongen,  Pbiloo^PbUol.  Claase.   Band  H.  Abtb.  U. :  IX. 
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Abth.  III.  Ili.stor.  Classe.  Band  VII.  Abth.  III. :  IX.  U. :  X.  I 
4to.    Munchen.  1851-65. 

.  Sitzungsberichte,  1864.  Band  II.  Ileft  3,  4.  1865.  Band  I. 
Heft  1  -  4 :  II.  Heft  1,  2.    8vo.    Munchen.    1864  -  65. 

Annaleo  d«r  KdaigL  Stern warte.    Band  XIV.   dvo*  Miiacben. 
1865. 

Qffentliche  Sitzung  der  Gesammt-Akademie  xar  Feier  des  106 
SUftungstages  am  28  Mara,  186d.   4(o  pamph.  Miinchen. 

Indaction  und  Deduction,  voa  Justus  von  Liebig.  8vo  pamph 
HOocheD.  1865. 

Entstehong  und  BegriiF  der  Naturhi^torisehen  Art,  von  Dr.  Carl 
Nagpli.    Zweite  Auflage.    8vo  pamph.   Munchen.  1865. 

Die  VL'rliatjdliinf^en  der  Protestanti^clien  Fursten  in  den  Jahren 
1590  uiid  l.jUi  zu  (imndiinj!:  einer  Union- Vortnig,  gehalten  von 
Karl  August  Muffat,    4to  painph.    Miinchen.  1865. 
Konigi  lio/imische  Gesellschajl  der  Wissenscltaftea  in  Prag. 

Sitzungsberichte,.Jabi^.  1863.  BandI.,IL  8vo.  Prag.  1863-64 
K»  K.  Slemwarte  zu  Prag. 

Magnetische  und  Meteorologisclie  Beobacbttingen.  Vol.  XXV 
4to.  Frag.  1865. 

Oorrespondenz-Blatt.  18Jahigang.  16nio.  Beg^nsburg.  1864 
J^/tiomoloffiteAer  Vkrein  zu,  &ettin, 

EntomoIogUche  Zeitung.   26  Jahrgang.   8yo.   Stettin.  1865. 

Linnea  Entomologica.   Band  XYl.   8m   Leipzig.  1865. 
Kaiserliche  Akademie  der  Wissenschaflen^  Wien. 

Denkschriften.  Math.-2saturw.  Classe.  Band  II.,  Lief.  3  ;  III., 
Lief.  1-3;  IV.,  Lief.  1,  2;  VI.,  VIT.,  XXIV.  Phdos.-IIistor. 
C!as«e.  Band  II.,  Abtb.  1,  2;  UI.,  IV,  V.,  VII.,  Xlll.  4to. 
Vienna.    1853  -  65. 

Sitzung^berichte.  Math.-Naturw.  Classe.  Band  I.,  II.,  III., 
XXXI.,  XLII ;  1st  Abth.,  Heft  1,  2  ;  2d  Abth.  ITeft  1,2:  XLVIII., 
2d  Abth.,  Heft  5:  XLIX.,  1st  Abth.,  Uea  2-5:  L.,  1st  Abth., 
Heft  2-5:  LL,  1st  Abth.,  Heft  1-8$  2d  Abth.,  Heft  1-8. 
Fhilos.-Histor.  Classe.  Band  I. :  XVIIL,  Heft  1, 2 :  XIX.,  Heft  1 : 
XX.,  Heft  2,  8  :  XXI.,  Heft  1,  2 :  XXV.,  Heft  5 :  XXXVI.,  Heft 
1,  2:  XLV.,  Heft  2, 8 :  XLVI.,  Heft  1  -8 :  XLVU.,  Heft  2, 8 : 
XLVUI.,  Heft  1,  2 :  XLIX.,  Heft  1  -  8 :  L.,  Heft  1,  2.  8to. 
Vienna.    1863  -  65. 
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Register  so  den  BtLnden  48  bis  50  der  Sitrangsbericbte  Hatli.* 
Naturw.  Chsse.   V.   8to.   Vienna.  1865. 

Almanaeh.  14  Jahrg*  1664.  15.  1865.  16nM».  Vienna. 
1864  -  65. 

Anxeiger.    Jabrg.  II.    1865:  IIL    No.  18.    1866.  8va 

Vienna.    1865  -  66. 

Tafeln  zur  Abhandlungen :  Beitriige  znr  Naturgeschichte  Von 
Chile,  von  Friherrn  v.  Bibra.     Beila^e  zu  den  Denkscliriften  der 
Kais.   Akad.  der  Wi.ssenscliafteiu    ^latli. -  Naiurw.   Clabse.  Band 
V.    Sciic  73.    Atlas  lonjr  4to.    Vienna.  1853. 
H.  K.  Geographische  GestUsthafl^  JfVen. 
•  Mitthcilungen.    Jahr^ang  VII.    Vienna.  1863. 

K.  K.  (jcologische  Reirhsdustalt,  Wien. 

Jarbuch,  Band  XV.    Hvo.    Wicn.  1865. 
JT.  K.  Zoologisk-Jiotnnisrhe  (tcst'liscfmjfy  HWii. 

Verhandluiigen.    Brind  XIV.    8vo.    Vituaa,  1864. 
Verein  fur  Naturlundt'  in  Ilerzogfhiirn  Sassuu. 

Jahrbiioher.     Heft  10,  17.    8vo.     Wiesbaden.  1862-63. 
Augemeine  Schweirische  GeseUscha/t  fiir  die  gcsainmtm  2iaturwisseH» 
tchaflen.    (Societe  Helvetique  des  Sciences  NatureUei.) 

Materiaux  pour  la  Carte  Geologique  de  la  Suisse  Public  par  lea 
Commission  Geologique  de  la  Societt^  Helvetique  des  Sciences  Na- 
turelles.  1st  LivraiBon.  4to.  Neucbatel.  1863.  Atlas  renfermant 
la  carte  coloHt  e  en  4  feuilles. 
Jjfatitrforschende  GueUtdtaft  in  Bern. 

Mitiheilungon  atis  dem  Jahre,  1864.    8vo.    Bern.  1864 
Jifalurforschender  V&rein  in  Brunn. 

Verbandlongen.    Band  11.    1863.    8vo.    Bnton.  1864. 
SodiU  de  Pk^ue  et  tPMeimre  NaiunBe  de  Genh/e. 

H^moires,  Tome  XVIL  Ft  2 :  XVIIL  Pt  1.  4to.  Geneva. 
1864-65. 

SL  CfaSieehe  IfaiwwisteiuekafUieke  GeeeOeeAaft. 

Berieht  ttber  die  Tbiltigkeit  wahrend  des  Veieinsjidifes.  1863  -  64. 
8voToL   Saint  GalL  1864. 
Sweigerieche  ^aturfine&ende  Geedleekaft, 

Verbandlongen,  48  Versammlong  Jahresbericht.    1864.  8va 
Zurich.  1864. 
JeadSmie  Sajfole  det  Seieneee,      de  Belgifue,  de  Bnts^, 

M^oires  Couionnds  et  H^moires  des  Savanla  l&tnagers.  Tome 
^XXIL   (1864-65.)    4to.   Bmssels.  1865. 
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M^moires  Couronn^   Coll  in  8vo.   Tome  XVlh  Broteeli. 

1865. 

Bull.  tin,  S^r.  2.  Tome  X-\'1II.,  XI X.  8vo.  Brus.«»el8.  1864-65. 

Annunire.    Tome  XXXI.    18mo.    Brussels.  18G5. 
Academic  Jiiipertide  des  Sciences.,  i^-c,  de  Caen. 

Momoin  s  ( 1  SI').')).    8vo.    Caen.  1865. 
Societi  Limut  Hc  de  NoniKtndi'e. 

Vol.  IX.    ATiiu'^e  l-SC).;  -  04.   8vo.    Cnen.  1865. 
Acadtmic  Iinptrioh'  des  Sciinres,  Arts  el  JJelUs-Leitres  de  Dijon. 

M<5iuoii-e^  t^*  iScric  Tome  XL  Auiiee  1863.  8vo.  Dijon. 
1861. 

Academie  Imperiale  des  Sciences^  JJel/es-Leltres,  et  Arts  de  Lyon. 

IVI (^moires,  Classe  des  Sciences.   Tome  Xlli.    Cliuse  des  LeUree, 
N.  S.    Tome  II.    8vo,    Ljons.  1863. 
Bulletin  des  i^eances.    8vo.    Lyon^;.  1865. 
■  Soeiite  Lnperiah-  d' Agriculture,  etc^  de  Lyon. 

Annale>  dv<  Sripnee?  Physiques  et  Naturellw  d'Agriculture  et 
d'Industrie.    3*  Serie.    Tome  VII.    8vo.    Lyons.  1868, 
iutUtU  Imperiale  de  Francey  Academie  dea  Sr  it-nces. 

Coroptes  Bendaa.   Tome  60,  61,  62.         1-23.   4to.  Paris. 
1865  -  66. 
SociiU  d$  GiographU. 

Bulletin.   S6r«  5.   Tome  VIII.,  IX.,  X.,  XL  Nob.*1-5.  8vo. 
Paris.  1864-55. 
SoeiiU  hxpiriah  2aSlojfique  iTAeeUmattUicn, 

Bulletin.  Tome  IL,  IIL,  No.  1  -  4.  8vo.   Paris.  1765-66. 
Aeeadmia  ddk  Seimzt  duX  AHttUo  di  Bologna, 

Memorie.  Ser.  8.  Tome  IIL;  IV.  Fase.  L  4ta  Bologna. 
1868  -  65. 

Bendico&lo  delle  Sessioni  dell'  Accademia ....  Anno  AcademicOk 
1863  -  64.   8va   Bologna.  1864. 

Ittdici  Grenerali  della  CoUesione  publioata  dall'  Accademia  • . . . 
ool   Titolo  di  Memorie  in  Dodid  Tomi  dal  1850  al  1861.  4to 

pamph.    Bologna.  1864. 
hUUtto  Tecnico  di  Palermo. 

Giomale  di  Scienze  Naturali  ed  Econoraiche  Publicato  per  cura 
del  Consiglio  di  rerte/.ionjiniL'iito  anness  al  li.  Istituto  Tecnico  di 
Palermo.    Vol.  1.  Fasc.  I.  IL    4to.    I'tUeriDO.  1865. 
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Real  Academia  de  Oieneiai  Eaeaetat,  ele^  Madrid, 

Memorias.   Tomo  VI.    2"  Ser.   Ciendas  Fisicas.  Tomo  II. 
Ft.  1,  2.   4to.   Madrid.  .  1864  -  65.< 
Beiomen  de  las  Actas  de  la  Academia ....  1862  -  68.  8vo. 

Madrid.  1864. 

Libros  del  Subcr  de  Astronomia.   Tomo  III.    Folio.  Madrid. 

18G4. 

Obst'i'vatofio  de  Marina  de  San.  Fernando,  Cadiz. 

Alin;ui:ique  Nautico  para  el  ano  18G7.    Calculado  dc  orden  de 
S.  M.  en  el  Ob^ervutorio  de  Marina  de  la  Ciodad  de  S.  Fernanda. 
8vo.    Cadiz.  I860. 
Academia  Real  das  .Sciencias  de  Lisbon. 

Historia  e  Memoria,  Cla-ijie  de  Scicticias,  Morae«,  Politicas  d 
Bellas- Li'Ura.s,  N.  S.  Tomo  III.  Pane  11. :  Classe  de  Soiencias 
Matheinaiiras,  Physieas  e  Naturaes,  N.  S.  Tomo  IIL  Parte  II. 
4to.    Lisbon.  18C5. 

CoUec^ao  das  Medalhes  e  Ck^ndecora^oes  Portuguezas  e  das 
Etrangeiras  com  rela9ilo  a  Portugal  pertemente  ao  Totn  111.  Part 
II.  das  Mem.  da  Acad.  Real  das  Sc.  de  Lisboa.  4to  toL  Lisbon. 
186.3. 

British  Association  for  the  Advancement  of  Science. 

Report  of  the  Thirty-Fourth  Meeting,  held  at  BatU  in  September, 
1864.    8vo  vol.    London.  1865. 
M^ifal  Geological  ^  j  ?  ' '//  of  Ireland. 

Joamal.   Vol.  1.   Pt.  L   1864  -  65.  Ut  Session.   8vo.  Lon- 
don and  Dublin.  1865. 
JiogtU  Jriih  Academy, 

Tnuisactions.  Vol  XXIV.  Antiquities,  *Parts  III.,  IV.  Set- 
enee,  Parts  IV.,  VL  Polite  Literature,  Part  IL  4to.  Dublin. 
1864 

Proceedings.  VoL  VII.,  VIIL,  IX.  Pc  1.  8vo.  Dublin. 
1861  -  65. 

Obsenrattons  on  the  Functioos  of  the  Liver.   By  Robert  Me- 
Donnell,  M.D.,  M.  B.  I.  A.,  etc   2  pamph.  8^0^   Dublin.  1865. 
Provott  and  Sr,  FeUom  af  TWitiYy  Cb%«,  JhibUn, 

Observations  made  at  the  Magnetical  and  Meteorological  Oheer- 
vatorj  at  Triniiy  College^  Dublin;  under  the  Direction  of  the  Rev. 
Humphrey  Lloyd,  D.  D.,  D.  0.  L.,  etc.  Yul  h  1840-48.  4to. 
Dubfin  and  London.  1865. 
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Dublin  Quarferlf/  Journal  of  Science. 

Vol.  v.,  VI.  No.  21,  22.  8TO.'London  and  Edinburgh.  1865-66. 
J?oya/  SoeiUjf  of  EdiwburgL 

TiansRctuHis.  Yol.  XXIV.  Parts  for  the  Session,  1864  -  65. 
4to.  Edinburgh. 

Proceedings.   Yd.  Y.   Session  1864-65.   8vo.  Edinburgh. 
Boj/ol  Ohurvaiory,  GftmmcL 

Astronomical  Observations  made  at  the  Royal  Obserratorj  at 
Greenwich,  from  the  year  1765  to  the  year  1774.  By  the  Rev. 
Nevil  Maskelyne,  D.,  Astronomer  Royal,  etc.  Yol.  I.  Folio. 
London.  1776. 

Results  in  Right  Ascension  of  the  Observations  of  Stars  made 
and  reduced  by  Dr.  Maskelyne  from  1765  to  1772  ;  1779  to  1785 ; 

1796  to  1801 ;  1803  to  1807  together  with  some  resalto  for 

the  declination  of  Stars.  Arranged  by  the  Rev.  Robert  Uain,  M.A., 
....  [Greenwich  Observations,  1851.  Appendix  IL]  4to  pamph. 
London. 

Besi*eirs  Refraction  Tables,  modified  and  expanded.  [Forming  the 
Appendix  to  the  Greenwich  Observations,  lS5J.j  4to  pampb. 
London.    1 855. 

Descri|iti()ri  of  the  K«'ti»  x  Zenith  Tube  of  the  Royal  Observatory, 
Greeiiwich.  Jiy  G.  B.  Airy.  [Formine^  Aj>[)en(lix  I.  to  the  vol- 
ume of  Greenwich  Observations  tor  the  year  1854.J  4to  pamph. 
London.  185G. 

Catalogue  of  1576  Star-?,  funned  from  the  Observations  made 
during  six  years  from  1848  to  1S53  at  the  Royal  Observatory, 
Greenwich,  and  reduced  to  the  JCitocii  1850.  [Forming;  Appen- 
dix IL  to  the  volume  of  Greenwieh  Observations  for  the  year 
1854.]    4to  pninph.    London.  1850. 

De-criptiou  of  the  Galvanic  Chronographic  Apparatus  of  the 
Royal  Observatory,  Greenwich.    [Forming  the  Appendix  to  the. 
Greenwich  Observations,  1856.]    4to  pamph.    London,  1857, 

Determination  of  the  Longitude  of  Yalcntia  in  Ireland,  by  trans- 
mission of  Chronometers.  [Forming  the  Appendix  to  the  Green- 
wich Astronomical  Observations,  1845.J  By  G.  B.  Aiiy,  £sq>» 
Astronomer  Royal.    4 to  vol.  London. 

Determination  of  the  Longitude  of  Valencia  in  Ireland,  bjr  Gal- 
vanic signals,  in  the  Summer  of  1862.  [Appendix  IIL  to  the 
Greenwich  Astronomical  Obs^attons,  1862.]  4to  pamph.  Lon- 
don. 
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Plan  of  tho  ■Rulldings  and  Grounds  of  the  Royal  Observatory, 
Greenwich,  with  Explanation  and  Hi?itorj.  [Kxtr.  from  the  Intnn 
duction  to  the  Greenwich  Observations,  1845.J  4to  pamph.  Lon- 
don. 1847. 

I^lan  of  the  Buildings  and  Grounds  of  the  Boyal  Obserratoiy, 
Green widi,  1863,  August;  with  Explanation  and  Historj*  [Ap- 
pendix IL  to  the  Greenwich  Astronomical  Obserrations,  1862.] 
4to  pamph.   London.  1868. 

Gkitalogue  of  Stan  taken  from  Mr.  Flamsteed's  Observations  con- 
tained in  the  Second  Volume  of  the  Historia  CcelestJs,  and  not  in- 
serted in  the  British  Catalogue.  With  an  Index  Collection  of 

Errata,  by  CRrolina  Herscbel,  with  Introducti<m  and  Explanatory 
Bemarics,  by  William  Herschel,  LL.  D.,  F.R.S.  Folio  vol.  Lon- 
don. 1798. 

Catalogue  of  7385  Stars,  chiefly  in  the  Southern  Hemisphere^ 
prepared  from  Ohservations  made  in  the  Yesn  1822, 1823, 1824, 
1825, 1826,  at  the  Observatory  at  Paramatta,  New  South  Wales. 
....  The  computations  made  and  the  catalogue  constructed  by  Mr, 
William  Richardson,  of  the  Royal  ObserTatorj^  Greenwich.  4to 
vol.    Tendon.  1835. 

Seven-Year  Catalogue  of  2022  Stars,  deduced  from  Observations, 
extendin":  from  1854  to  1860,  at  (he  Royal  Ohsei  vatory,  Greenwich, 
and  reduced  to  the  Epoch  18G0.  [Forming  Appendix  I.  to  the 
Vol.  of  Greenwich  Observations  for  the  year  1862.3  4to  pamph. 
London. 

Kep<»ris  of  tlip  AstroDornt  r  Royal  (G.  B.  Airy)  to  the  Board  of 
Vi  it  us  for  the  year.  1  s^G  to  1852,  1855  to  1869,  1861  to  18G3. 
25  painj»h.    4to.  LoikIuu. 

Rates  of  Chronoinrters  on  trial  for  Parchfi«c  by  the  Board  of 
Admiralty,  at  the  lioyal  Observatory,  Greenwich,  1840  to  1865. 
4to.  Loudon. 
JLiUrary  and  Philosophical  Society  of  Liverpool. 

Proceedings.    Session  1863-64.   No.  18.   8to.   London  and 
Liverpool.  1864. 
Chemietd  Society  of  London. 

Journal,  Ser.  2.  Vol.  IIL    8vo.    London.  1865. 
Geological  Society  of  London. 

Quarterly  Journal.   VoL  XXL,  XXIL  Parti.   Bvo,  London. 
1865^66. 
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List  of  the  Society,  December  81,  1865.  8vo,  London. 
Iginnean  Society  of  London. 

Transactions.  Vol.  XXi\  .  i'ai  t  111.  4lo.  London.  18G4 - 
65. 

Journal.  Botany.  Vu!.  VIII.,  IX.  No.  33, 34.  Zoology.  Vol. 
VIII.    No.  30.    8vo.    London.  18G4-65. 

Lbtof  the  Linnean  Society,  18G4.    Svo.  London. 
jRoyal  Astronomical  Society. 

Memoirs.    Vol.  XXXIII.    4to  Volume  for  Session  1863-64. 
London.  1865. 
Roif(d  HorHeuUural  SoeiHg. 

Proceedings.  Vol.  IV.,  No.  10.  V.,  No.  8-8.  N,  S.  Vol.  I., 
No.  1-8.   8yo.   London.  1865-66. 

Index  to  VoL  IV.  1865. 

Journal.   N.  S.   Vol.  L  Part  1^  IL   8to.   London.  1866. 

Royal  Society  of  London. 

Philosophical  Traii>aetions  for  the  Year  1864.  Vol.  154.  For 
the  Year  18Go.    Vol.  15.1,  Part  1.    4to.    Loudon.  1865. 

Proceedings.  VoL  XllL,  XIV.  No.  71  -  77.  «vo.  London. 
1864-65. 

Astronomical  and  Magnetical  and  Meteorological  Observations 
made  at  the  Royal  Ob^ervatorv,  Greenwich,  in  the  Ye:ir  1363;  un- 
der^ the  direction  of  George  BiddeU  Airy,  Esq.,  M.  A.,  Astronomer 
RojaL   4to  vol.   London.  1865. 
Soeitiy  of  Jrtt,  Jfanufaeturet,  and  Gmm$ree, 

Journal  of  the  Society  of  Arts  and  of  the  InstUntldDS  in  Union. 
Vol.  XIIL  8vo.   London.  1865. 
StatitUeal  Society  of  London, 

Journal.  Vol.  XXVIIL,  Part  L,  XL,  III. ;  XXIX.,  Part  I.  8vo. 
London.  1805. 
Zoological  Society  of  London. 

Transactions.    Vol.  V.    Part  IV.    4to.    London.  18G4. 

Proceedings.    1864.    Part  I.,  IL,  III.    Svo,    London.  1864. 
Ahhot  {Henry  Z.,  Colonel  First Conneclicul  Artillery,  and  Brw*  Brigor 
dier-  General  of  Volunteers)* 

Report  of  the  Movements  and  Operations  of  the  First  Connecti- 
cut Heavy  Artillery,  for  the  year  ending  March  1,  1865,  as  given 
in  the  Annual  Report  of  the  A^utant-Ci^neral  of  Connecticut. 
April  1,  1865.  Svo  pamph.   Hartford.  1865. 
VOL.  vn.  68 
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Agassh  {Alexander). 

'  Seatiide  Studies  ia  Natural  UUtory.  Bjr  Elisabeth  C.  Agaasis 
and  Alexander  Agassis.  Marine  Animals  of  Massachusetts  Bay. 
Radiates.   8vo  vol.   Boston.  1865. 

Airy  (  Ck&rgt  Bidddi,  Stq*^  Attronomor  Boyal), 

Essay  on  the  Invasion  of  Britain  by  Jullos  Caesar.  The  Invasion 
of  Britain  by  Plautius,  and  by  Claudias  Cfeaar ;  The  Eariy  Military, 
Policy  of  the  Romans  in  Brit^iin  ;  The  Battle  of  Hastings.  With 
Corr»'si)oiulenc«e.  Collected  and  Printtid  for  Private  Diiitributioa. 
4t(>  ])uinph.    Loudon.  1865. 

Atkinson  (  W.  P.). 

Classical  and  Scientitic  Studies,  and  the  Great  Schools  of  Eng- 
land :  A  Lecture  road  before  the  Society  of  Arts  of  Uie  Massachu- 
setts Institute  of  Technology.  April  6,  1865.  With  Additions  and 
an  Appendix.   12mo  vol   Cambridge.  1865. 

The  Authon, 

Researches  on  Solar  Physics.  By  Wsirren  De  la  Roe,  Esq.,  Ph.  D., 
etc. ;  Balfour  Stewart,  Esq.,  M.  A.,  etc. ;  and  Benjamin  Loewy,  Esq. 

First  Series.  On  the  Nature  of  Sun>spots.  4to  puiuph.  Lon- 
don. 1865. 

Barrande  {Joachim). 

Defense  des  Colonies,  IIL   Etude  G^n^rale  sur  nos  Etages  G  -  IL 
Avec  A|)plioutio«  Sjieclale  aux  Environs  de  Hlubocep,  pres  Prague, 
Svo  pamph.    Prague  et  Paris.  18C5. 
Biyelow  {E.  JL). 

Address  before  the  National  Association  of  Wool  Manufacturers 
at  the  First  Annual  Meeting  in  Philadelphia,  September  6,  1865. 
By  John  L.  Hayes,  Secretary.   8vo  pamph.   Boston.  1865. 

Report  of  the  Proceedings  of  the  Convention  of  Delegates  from 
the  National  Association  of  Wool  Manufacturers,  and  from  the  sev- 
eral Organisations  of  the  Wool-Growers  of  the  United  States,  at 
Syracuse,  New  York,  December  18,  1865.  8vo  pamph.  Boston. 
1866. 

Joint  Report  of  the  Executive  Committee  of  the  National  Asso- 
ciation of  Wool  Manufacturers,  and  of  the  Executive  Cumuiiitce  uf 
the  Natioiiiil  Wool-Growers'  Association,  addressed  to  the  United 
States  Revenue  Co(uiuis£>ioa,  February  9,  ltiti6.  8vo  pamph.  Bos- 
ton.   18G6.  « 

Statement  of  the  Executive  Committee  of  the  National  Associa- 
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tion  of  Wool  Manufacturers,  relative  to  proposed  duties  on  Wool 
and  Woollens,  addresaed  to  the  United  Slates  ReTeidue  Cominis8toii> 
April,  1866.   8vo  pnmph.  Washington.  1866. 
Bnwn  (Ban,  William  H.). 

An  Historical  Sketch  of  the  early  Movement  in  Illinois  for  the 
legalization  of  Slavery,' read  at  the  Annual  Meeting  of  the  Chicago 
'    Hiatorical  Society,  December  5, 1864.  8ro  pamph.  Chicago.  1865. 
BueHunau  {J)r,  Franx)»  • 

Morphologiache  Bemerkangen  liber  I«obeUa  Dortmanoa  L.  Sto. 
pamph.  Bremen. 
Ckad^i  {Profestor  3£). 

Traits  des  Sections  Coniqties  faisant  saite  au  Traits  de  G^me- 
trie  Supdrieure.   Premiere  Partie.   8yo  pamph.   Paris.  1865* 
Couis  de  G^metrie  Sup^rieore.   4to  pamph.  Paris. 
B&ume  d'une  Th^rie  des  Coniques  Sph^riques  Homofocalet 
et  des  Surfaces  du  Second  Ordre  Homofocales.  4to  paraph.  Paris. 
1860. 

Propridt^  relatives  aa  IMplaceroent  fini  qneloonque,  dans  Pes- 
pace,  d'une  figure  de  forme  invariable.  4to  pamph.  Paris.  1860  • 
61. 

Sur  les  six  I>roites  qui  peuvent  6tre  les  directions  de  six  Forces 
en  ^Iqa!lib^e.    4to  pamph.    Paris.  18G1. 

Siir  la  Surface,  et  sur  la  Courbe  ii  douhle.  Codrlnire,  Lieux  des 
Sommets  des  Cones  du  Second  Ordre  qui  diviscnt  liiu  inonifinement 
Six  ou  Sept  Segments  rectilignes  pris  sur  autant  de  Droites  dans 
I'Espace.    4to  paraph.    Paris.  18G1. 

Description  des  Courbe:*  a  double  Courbure  do  tons  los  Ordrcs  sur 
les  Surfaces  reglees  du  troidieme  et  du  quatrieme  Ordre.  4to 
paMijih.    Pari*.  1861. 

Thcorie  Analytique  des  Courbes  h  double  Courbure  de  U^us  lea 
Ordres  trac«Se8  sur  I'Hyperboloide  k  une  Nappe.  4to  pamph.  Paris. 
18R1. 

I'roprii't(^^  dcs  Courbes  a  double  Courbure  du  quatrieme  Ordre 
provenant  de  I'lnter-ection  de  deux  Surfaces  du  Second  Ordre.  4to 
pamph.    Paris.  1862. 

Propri<?t<5s  des  Surfaces  d(5vellopables  circonscritea  li  denz  Sur» 
faces  du  Second  Ordre.    4to  pamph.    Paris.  1862. 

Sur  la  Decouverte  de  la  Variation  Lunaire  (Aalronomie  An* 
denne).   4to  pamph.   Paris.  1862. 
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Lrttrc  h  M.  L.  Am.  Se.Iillot.  sur  la  Question  de  lu  Variation  Lu- 
naire  deeonvertp  p;ir  About-W  <  la.     lio  pamph.  Paris. 

I)e<cn})(i(M)  par  Point,'*,  d'une  Manii-rc  Uiiirormc.  df>  deux  Courlws  . 
k  double  Courbure  du  quatrietne  Ordre,  de  la  C'ourbe  h  Noeud,  et  de 
la  Courbe  du  troi.-;iemo  Ordre.     Ito  pamph.    Pari?;.  18C1. 

Remarque  Ilistorique  a  i'Oceasion  de  I'Ouvrage  de  M.  Poncelet, 
intitule :  Applications  d'Anaijae  et  de  G^metrie,  etc.  4to  pamph. 
Paris.  18G2. 

Sur  rOuvrage  prwsente  h  rAcaderaic  des  Sciences  d'un  Volame 
qui  forme  la  premit  re  Partie  d'lin  Traits  des  Sectiooa  Ckiniques. 
4to  pnmph.    Paris.  1865. 

Ilistoire  des  Matb^matiqaes  ches  les  Arabes.  4to  pamph.  Paris. 

1865. 

Sjstemes  de  Cooiques  qui  satisfbnt  k  sept  Gonditioos  dans  I'jSftpace. 
4to  pampli.   Paris.  1865, 
CookB  (Pirof,  Jutiah  P.). 

On  the  Heat  of  Friction.  [From  Proc  Am.  Acad,  of  Arts  &  Sc. 
Vol.  VI.   April»  1865.]   8vo  pamph.  Cambridge. 

On  the  Projection  of  the  Spectra  of  the  Metals.   [From  the  Am. 
'  Jour,  of  Sc.  &  Arts.   Vol.  XL.   Sept.  1865.]   8to  pamph.  Neir 
Haven. 

On  the  Construction  of  a  Spectroscope  with  a  Number  of  Prisms, 
by  which  the  Angle  of  Minimum  Deviation  for  any  Baj  may  be  ac- 
curately meatured,  and  its  Position  in  the  Solar  Spectrum  deter- 
mined. [From  the  Am.  Jour,  of  Sc.  &  Arts.  VoL  XL.  Not.  1865.] 
8to  pamph.  New  Haven. 
JhUen  ( W.). 

Die  Zeitbcstimmung  vermittelst  des  Tragbaren  Durchgangsinstru- 
ments  im  Verticale  des  Polardtcms.  4lo  pampit.  Su  Petersburg. 
18G3. 

The  Reader  :  A  Kevir  w  of  Literature,  Science,  and  Art.  Vol. 
V.  -  VII.    No.  18U.    8vo.    London.    1865  -  66. 

EUiolt  {E.  B.y 

Report  of  the  United  States  Revenue  (jommission.    8vo  pamph. 
Wasiiington.  18GG. 
.  £sthlandische  RltterxcJiaft.  ^ 

Nacbrichtoii  iiber  Lcbtii  und  Schriften  des  Herrn  Geheimrathes 
Dr.  Karl  Ernst  v.  Baer,  mitgetbeiit  von  Ihm  Selbst.  4to  vol  St. 
Petersburg.  1865. 
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Famille  de  Vroiik,  • 

Musce  VroHk.    Catalogue  de  la  Collection  d'Anatomie  Humaine, 
comparee  et  Pathologiqiie  de  IVIM.  Oc  t  et  W.  Vroiik  ....  par  J. 
L.  Diisseau  ....  8vo  vol.    Amsterdam.  18G5, 
Ifrancis  (James  /?.,  Cii'il  Enyineer). 

On  the  Strength  of  Ca>t-Iron  Pillars,  with  Tables  for  the  Use  of 
EngineerSi  Arcbitect.s  and  Builders.    [Kxtr.  from  the  Proe.  of  the 
Am.  Acad,  of  Arts  &  Sciences.]  8vo.  New  York  &  London.  1865. 
Frauiif'hl  (George  Jlitter  von). 

Dm  VOTkommen  des  Panuitismus  im  Tlnet:>  und  Pflansen-Reiche. 

 8vo  pomph.   Vienna.  1864. 

GouU  {R  A.). 

U.  S.  Sanitary  Commission.   Statistical  Boreau,   Ages  of  U*  S. 
Yolonteer  Soldiery.   8to  pamph.   New  York.  1866. 
Hager  (Albert  2>.). 

Report  of  the  Geology  of  Yermont:  Deseriptive/  Tbeoretical, 
Economical,  and  Scenograpbical.  By  Edward  Hitchcock,  LL.  D. ; 
Edward  Hitchcock,  Jr.,  M.  D. ;  Albert  D.  Hager,  A.  M. ;  Charles  H. 
Hitchcock,  A.  M.  .In  2  vols.  Published  under  Authority  of  the 
State  Legislature,  by  Albert  D.  Hager,  Proctorsville,  Yt.  4to. 
Claremont,  N.  H.  1861. 
BttUeman  (SL  S.). 

Tours  of  a  Chess  Knight   16moToL   Philadelphia.  1864^ 
Dudley  Observatory. 

Description  of  an  Automatic  Repsterinf^  and  Printing  Barometer. 
By  G.  W.  II<ju^h,  A.  M.,  Dir.  ot  the  Dudley  Observatory.  8vo 
piuiipli.    Alltaiiy.  18Gt>. 
Jervis  (  W.  P.,  F.  G.  S.) 

The  Mineral  Resources  of  Central  Italy;  incltidr  ^  a  Description 
of  the  Mines  and  Marble  Quarries.  [Interuauunal  Exhibition, 
186*2.]    Hvo  pnmph.    London.  18G2. 

rntcrnational  Exhibition,  IBt').").    Kingdom  of  Italy.  Of- 
ficial Catal<>;;tii>,  Illustrated,  and  Eugra\  inn;^.    Puldished  by  Order 

of  the  Royal  Italian  Commission  2d  ed.    8vo  vol.  Turin. 

1865. 

Laiphavi  {J.  A.,  LL.D.). 

Map  of  Wisconsin,  with  Lines  showing  the  Ki'uiaiknble  Effect  of 
Lake  Michigan  in  elevating  the  Mean  Temperature  of  January,  and 
depressing  that  of  July.  Milwauiue.  18Cd. 
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Lea  {Isaac ^  LL.  D.).  • 

On  LcHiu  Leitlyi  =Cyprican]ia  Leitlyi.    De-rri|»(ion>  of  Fourteen 
New  Species  of  Melanida^  etc.    [Extr.  from  Proc  of  Acad,  of  Nat. 
Sc.,  PJiiIa(I.  li)liia.]    8vo.    Philaddphia.  1866. 
Leidy  (  Josej)/i,  .If.  /).,  Prof.,  etc). 

Cretaceous  U«'i)iil(  s  of  the  Unit*  *1  Mates.  [From  the  Smithsonian 
Contributions  to  Koowle^ge-    Vol  XIV.    1865.j    4to.  Philadel- 
phia. 18G5. 
Ztttquereux  {Leo), 

On  the  Origin  and  Formation  of  Prairies.    [From  Am.  Jour,  of 
Sc.  &  Arts.    2d  Ser.    Vol.  XXXIX.  No.  117.]   8to.  New 
Haven.  1865. 
Loring  (^Hon.  Charles  G.). 

The  Civil  War  in  America :  An  Addreas  read  at  the  last  Meet- 
ing of  the  Manchester  Union  and  Emancipation  Sodetjr.  Bj  Gold* 
win  Smith.   8vo  pamph.   London.  1866. 
MeOhuMg  (J*      X  If.). 

Plates  illustrating  in  Part  the  New  Species  of  Fosdis  from  the 
Palasozoic  Bocks  of  the  Westem  States.  (Chicago  Academy  of 
Sciences.)  Chicago. 

An  Essay  on  the  Lifo  in  Nature.  8vo  pamph.  Washington.  1855. 

An  Essay  on  the  Law  of  Mnscular  Action.  2d  editidii,  oonected 
and  enlarged.   8vo  pamph.   Washington.  1865. 

Extract  firom  an  Unpoblished  Essay  on  Phyncal  Fotoa.  6vo 
pamph.   Washington.  1865. 
Marcou  {Juki), 

Une  Reconnaisf^ce  G^ologiqae  au  Nebraska.  [Extr.  du  BnlL 
do  la  Soc.  Geol.  de  France.  2*  S^r.  Tome  XXL  pp.  132.]  8vo. 
Paris.  1864. 

Notice  8ur  les  fii^ements  des  Lentilles  Trilol)itifore8  Taconiquea 

de  la  Pointe-Lcvir.,  au  Ciuiada.   Kxlr.  du  Bull  Tome  XXI. 

pp.236.    8vo.    Paris.  Iii64. 
Martins  {Dr.  C,  F.  Ph.  von). 

Vortriige  iilx-r  die  Flort-mt-iohe  oder  Tniporia  Florae.  Separat- 
druck  aus  den  Jaliresbt  richten  ckr  Bayer.  Gartenbau-Giesellachafl 
zu  Munch  en.    16mo  pamph.    Munich.  1865. 
Mayer  {  Alfred  M,). 

Jas^y  ou  the  Velocity  of  Light  By  M.  Delaunay  of  the  Institute 
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of  France.    Translated  for  the  Sinitli!«oni.'in  Iiisititiition,  by  Alfred 
M.  Mayer,  Prof,  of  Pbj^ics. ....  8vo  pamph.  VVusUingioa. 
Morgan  ( Henry  J.). 

The  Place  British  Americans  lia^'c  won  in  History.    A  Lecture 
delivered  at  Aylmer,  L.  C,  on  Thiirsdaj  evening,  Febniarj  22, 
1866.    16mo  pamph.    Ottawa.  1866. 
Mwller  {Ferdinand,  Ph.  A,  M.  D.,  F.  R.  S.,  etc.). 

The  Vegetation  of  the  Chatham  Ii^lands,  sketched  by  Ferdinand 
Hueiler.    8vo  pamph.    Melbourne.  1864. 

Analytical  Drawings  of  Australian  Mo:»ses.    Edited  by  Ferdi- 
nand Mueller.    I.  Fum  iclc.    8vo  pamph.   Melbourne.  1864. 
Newcomb  {Simon,  Prof.  Math.  U.  S.  N,), 

An  Investigation  of  the  Orbit  of  Neptune,  with  General  Xablea  of 
its  Motion.  [From  Smitfafioh.  Contribb  to  KnowL  199.]  4to  pamph. 
Washington,  1866. 
Pimmid  {Don  ^inmet9Co)» 

Memoria  sobre  las  Causas  que  ban  Originado  la  Situacion  Actual 
de  la  Baza  Indigena  de  Mexico  j  Medios  de  Bemediarla.  8vo  vol 
Mexico.  1864. 

Cuadro  DescriptiTO  y  ComparatiTo  de  las  Linguae  Indigeoas  de 
Mexico.   2  vols.   8vo^   Mexico.   1862  -  65. 

Dictamen  de  la  Comision  nombrada  por  la  Sociedad  Mexicana  de 
Geografia  y  fistadistica  para  examinar  la  Obra  intitalada  Coadro 
DescriptiTO  j  CSomparativo  de  las  Linguas  Indigeoas  de  Mexico. 
8vo  pamph.  Mexico.  1863. 
QueteUt  {Ad.). 

Observations  des  Ph^oombnes  Periodiques  des  Plantes  et  des 
Aniroaux  pendant  les  Annies  1861  1862.  [Extr.  du  Tome 
XXXV.  des  Mdm.  A<md.  Roy.  de  Be]gu]ue.]»4to  pamph.  Brussels. 

Histoire  des  Sciences  Matht^matiqucji  ct  Physiques  che2  les  Bei- 
ges.   8vo  vol.    Brus-t'ld.  l!SG4. 

Aunuaire  de  r()l)servatoire  Ro}al  de  Bruxelles.  1865.  32*  An- 
nee.    18rao  vol.    Brussels.  1864. 

Parole?*  prononc^s  lors  des  FuneraiUes  de  M.  Jean  Kicky.  8vo 
pafn{)h.    Brusself?.  1864. 

Sur  les  K[)()([iies  compari-cs  de  la  Feuillaisaoo  et  de  la  Coloraison, 
etc.    8vo  patnph.     Brii.Hsels.  1864. 
Quetelei  {Ad.)  et  iimischUng  (Xav.). 

Statistique  Internationale  (Population)  public  avec  la  Coiiabora- 
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tioii  <les  StatisticieDS  Officiels  tle-t  differcnts  Etats  de  TEurope  et  des 
EtJits-Unis  d'Amerique.     Par  Ad.  Quetelet,  President,  et  Xav. 
Ileiischling,  Secretaire  de  la  CoiDinitiftion  Central  de  Statuiiqoe.  4to 
vol.  Brusmel«.  1865. 
Raddijffh  Truiitet, 

Aatronomical  and  Meteoroli^ical  Observations  made  at  tbe  Bad* 
diffe  Observatorj,  Oxford,  in  the  Year  1862.    Under  tbe  Superin- 
tendence of  the  Rev.  Robert  Main,  M.  A.,  Badclifie  Observer.  Vol. 
XXII.   8vo.   Oxford.  1865. 
Rice  {Hon.  Alexander  N.). 

Mes.sa;?e  of  the  President  of  the  United  States  and  aceompaiivitig 
DocuiiK  iits  to  tilt;  Two  House"*  of  Congress,  at  the  Comiut  iu  ement 
of  ilie  Second  Session .  of  the  38tb  Congress.  Part  1.  -ito  voL 
Wa-hington.  18C4. 

Papers  relating  to  Foreign  Attairs,  accompanying  tbe  Annoal 
Mesi^age  of  tlie  President  to  the  2d  Sessioa  38th  Congress.  Part 
II.    4tovol.    WaRhington.  1865. 
Agriculture  of  the  United  States  in  1860 ;  Compiled  from  the 
'  Original  Returns  of  the  Eighth  Census,  under  tbe  Direction  of  the 
Secretary  of  the  Interior.   By  Joseph  C.  {3t*  Kennedy,  Superin- 
tendent of  Cemus.  4to  vol.   Washington.  1864. 
Riekttiofen  {Ferdinand  Barony  Dr.  Phil.). 

Tl>e  Coinslock  Lode  :  Its  Character,  and  the  probable  Mode  of  its 
Continuance  in  Depth.    8vo  pamph.    ^)aii  i  rancisco.  18()G. 
Ryan  {Mutthew). 

Tlu'  Celebrated  Tlieory  of  Parallels.  Demonstration  of  tlif  Cele- 
brated Theorem,  Euclid  1,  Axiom  12.  With  Appendix  containing 
the  Philosophy  of  the  Demonstration,  together  with  the  Partial 
Refutation  of  Sir  William  Hamilton's  Philosophy  of  the  Uncon- 
ditioned or  Infinite.  8vo  pamph.  Washington.  1866. 
Sheppard  {John  H«,  A*  Jf.). 

Reminiscences  of  the  Vaughan  Family,  and  more  particularly  of 
Benjamin  Vaughan,  LL.  D.   Read  before  the  New  England  Hist- 
Geneal.  Soc,  Aug.  2, 1865.   8vo  pamph.   Boston.  1865, 
Spofford  {A.  R.). 

Alphabetical  Catalogue  of  the  Library  of  Gongroaa.  Authors. 
4to  vol.    Wasliin'i;;(.m.  18G4. 
IStorer  (^Jforah'o  Rohinson^  M.  D.,  etr.). 

Successful  Kemoval  of  the  Uterus  and  both  Ovaries  by  Abdomi- 
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nal  Section :  The  Tumor,  Pibro-Cjstic,  weighing  thirty-seven 
pounds.   (Reprinted  from  the  Am.  Jour,  of  the  Med.  Sc.  for  Jan. 

18GG.    8vo  p;unj»h.    IJoston.  iSGti. 

Strachey  (Col.  Richard^  11.  E.). 

Palieontology  of  Niti  in  the  Northern  Iliraalava;  l)ein<»  Descrip- 
tions and  Figures  of  the  Palaeozoic  and  Secoinhiry  Fossils  

Des<'ripii()iis  by  J.  W.  Salter,  F.  G  S.,  A.  L.  S. ;  and  H.F.  Bland- 
ford,  A.  R.  S.  M.,  F.  G.  a.  8vo  voL    Calcutta.  1865. 

Sumner  (Hon.  Charles), 

Spcoch  on  the  Bill  to  maintaui  the  Frcpdom  of  the  Inhabitants  in 
tlie  States  declared  in  Insurrection  and  Uebelhon  by  the  Proclama- 
tion of  the  Preaident  of  July  1>  1862,  8?o  pampb.  Washington. 
1865. 

The  Equal  Rights  of  All :  The  great  Guarantee  and  present  Ne- 
oeesity^for  the  Sake  of  Security,  and  to  raaiotun  a  Republican  Gov- 
emment.  Speech  of  Hon.  Cliarles  Sumnor  ....  in  the  U.  S.  Sen* 
ate,  Feb.  6  and  7.    1801).    8vo  pamph.  Washington. 

A  Republican  Form  of  Government :  Our  first  Duty  and  the  es- 
aential  Condition  of  Peace.  Bllto  and  Beaolutions  by  Hon.  Charle» 
Sumner  of  MasaachuMtta,  in  the  Senate  of  the  United  States,  at  the 
opening  of  Congress,  Dec  4»  1865.  8to  pampb.  Washington, 
1865. 

No  Compromise  of  Human  Bights.  No  Admission  in  the  Gonsti- 
tntiott  of  Ineqoality  of  Rights  or  Disfranchisement  on  Account  of 
Color.  Speech  of  Hon.  Charles  Sumner,  on  the  proposed  Amend- 
ment of  the  Constitutioo,  fixing  the  Basis  of  Representation.  Deliv* 
«red  in  the  Senate  of  the  United  Slates,  March  7, 1866.  8vo  pamph. 
Washington.  1866. 

Report  of  the  CommisBioner  of  Agricoltnre  (Isaac  Newton)  for 
the  Tears  1868, 1864.  2  vob.   8vo^  Washington.   1868  -65. 

Letter  of  the  Commissioner  of  Agricoltttre  (Isaac  Newton),  trans- 
mitting the.  Report  of  the  Commission  appointed  under  an  Act  of 
Con<:7es9  .  ..."  for  Investigations  to  test  the  Practicability  of  culti- 
vating and  preparing  Flax  or  Hemp  aa  a  Substitute  for  Cotton.  8vo 
pamph.    Washington.  1865. 

Report  of  the  Commissioner  ot  Patents  (D.  P.  Ilolloway)  for  the 
Year  1862,  —  Arts  £Uid  Manuiacturej}.  2  vob.  8vo.  Washingtoiv 
18G4-65. 

Report  of  the  Joint  Committee  of  the  Senate  and  House  of  Bepre- 
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pentutives,  directed  to  in(|nire  into  the  Origiu  of  the  Fire  by  ^vllio^l 
tlitj  Smith«oniiin  lu-iiiuiiuii  Buildings,  and  the  Valuable  iV  poits 
therein,  w  t  n-,  on  Tuesday,  the  24th  of  January,  ia  Whole  or  in  Part, 
destroyed.    8vo  pamph.    Waahingion.    1865.  ' 

Trembly  {J.      M,  D.). 

Annual  Meteorological  Synopeis  for  the  Year  1865.  Obsem* 
tbna  taken  Three  Times  per  Day,  hj  J.  B.Trembley,  M.  D.,  ia  tbfl 
Citj  of  Toledo^  Ohio.   12ino  pamph.  Toledo. 

^udomman  {Prof,  Edward^  M.  A,). 

Lichens  of  CSalifomia,  Oregon,  and  the  Rocky  Moontains,  so  fu 
as  yet  known.  With  an  Appendix.  8vo  pamph.  Amherst,  Uan. 
1866. 

Vose  {Georye  L.y  Civ.  Eng.). 

Orographic  Geolojry  ;  or,  The  Ori«:nn  and  Structure  of  MoODtaios. 
A  Review.    8vo  vol.    Bos<ton.  18GG. 

Geologic  der  Schweiz.  Von  B.  Studer,  Ph.  D.,  Prof.  Ged.  u.  Mio. 
in  Bern.    2  vols.    8vo.    Bern  &  Zurich.   1851  —  53* 
Warren  (/.  Maton,  M.  D.). 

Fissure  of  the  Soft  and  Hard  Palate.  By  J.  Mason  Warran. 
M.  D.  [Extr.  from  Trans,  of  the  Am.  Med.  AssocJ  12mo  psiapb. 
Philadelphia.  1865. 

Annates  d*Hygibne  et  de  MMecine  Legale.  Par  M.M.  Adekw, 
Andral,  Barrael,  D^Arcet,  Devergie,  ete.  16  vols.  8vo.  Psi^ 
1829-36. 

Cours  d'llistuiro  Modcrne.  (Par  M.  Guizot,  I'lof.  d'lJi-t.  a  la 
Fa«  uke  des  Leltres  de  Paris.)  Hi^^toire  do  la  Civilization  en 
Frauce  depuis  la  Chute  de  r£mpire  Romain  jus^u'eu  1789.  4  ¥oU. 
8vo.    Paris.  1820-30. 

Cours  d'Histoire  Modeme  ....  Histoirc  G^n^rale  de  la  Cinli- 
lation  en  Europe.    8vo  vol.    Paris.  1828. 

Conseils  de  Morale  ou  Essais  sur  THomme. .  •  •  •  (Par  M"**  Gaisot) 
2to18.   8vo.   Paris.  1828. 

Lettres  de  FamiUe  sur  I'Education.  (Par  M^  Guizot)  2"  ed. 
2to1s.   8m   Paris.  1828. 

Coogrte  de  V^rone.  Guerre  d'Espagne.  Ndgodations :  Colo- 
nies Espagnoles.  (Par  M.  De  Ghateanbriand.)  2  vols.  8Ta 
Paris.  1838. 

Nouvflles  Considerations  sur  lea  Rapports  da  Pliysique  et  du 
Moral  de  1  liomnio.  Ouvrage  Posthume  de  M.  Maine  De  Birsxi* 
PubU4  par  M.  Cousin.   8vo  ?oL   Paris.  1834 
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Cours  de  Philosophie.    Par  M.  V,  Cousin  ITistoire  de  la 

Philoaophie  da  Dix-Huitieme  Siecle.  Tome  IL  8vo.  Pans. 
1829. 

De  rinritatioo  et  de )»  FoGe.  Onyrage  dans  leqael  les  Rapports 
du  FhTsiqne  et  du  Moral  sont  dtablis  ror  leg  Bases  de  la  Med^eine 
Pbyaiologique.  Par  F.  J.  Y.  Broossaia. . . . .  2*  ed.  2  vols.  8to. 
Paris.  1639. 

Lettres  sur  THistoiie  de  France  pour  serrir  Introdaction  k  l*]£tnde 

de  cette  Histoire.    Par  Augustln  Tliierry  5*  ed.    8vo  vol. 

Paris.  18;]6. 

Mt  langt  s  Philo>oi)liique8.  Par  Theodore  Jouffroy,  Membre  de 
rinstitut.,  etc.    8vo  vol.    Paris.  188.S. 

Bio^^aphie  des  Horaroes  Reraarquable^,  du  Departement  de  Seine- 
ei-Oii*e  depuis  le  Commencement  de  la  Monarchie  jusqu'ii  ce  Jour. 
Par  M^I.  E.  et  H.  Daniel,  de  Versailles.  8vo  vol.  Versailles  et 
Paris.  1832. 

G^logie  appliqu^  aux  Arts  et  k  rAgriculture^  oompreoant  I'En- 
semble  des  Bevolutioos  da  Globe. ....  Par  MM.  C  Dorbignjr  et 
A.  Gente.  8to  toL  Paris. 

Annaaire  de  Chimie ;  oompreoant  les  Applications  de  cette  Science 
h  la  M^eeine  et  ll  la  Pharmade  ou  Repertoire  des  D^couvertes  et 
des  Noiiveanx  Tra%-aux  en  Chimie  fails  dans  les  diverses  Parlies  de 
TEurope-  Far  Millon  et  J.  Reiset,  aveo  la  Collaboration  de  J. 
M.  Nickles.  1849.  8vo  vol  Paria.  1849. 
Weitenweber  {Dr,  W.  B.). 

Vortrag  des  Gescbaftijleiters  in  der  General-Veraammlung  der 
Gesellscliaft  des  Museums  des  Kouigreicbes  Bohmen  am  22  Mai| 
1864*   8vopampb.   Prague.  18GI. 

Neoere  Forschungen  dee  Dr.  Carl  Scbimper  in  Scbwetsingen* 
Besprocben  in  der  Sitzung  des  Vereines  Lotos*  in  Prag  am  6 
November,  1863.  Yon  Freiheni  von  Leonbardt  8vo  pampb. 
Prague.  1863. 

Die  Phannaoognosticbe  Sammlnng  des  Apotbekers  Josef  Dittrieb 

in  Prag,  Nr.  219-111.    Ausgestelt  zur  Feier  der  dritten  Gejieral 
Versaromluno-  des  AUgoineinen  Oesterrischen  A  pot  heker- Vereines 
am  1  uml  2  September,  1863,  in  Prag.  8vo  pampb.  Prague.  1863. 
WetJien/l  {Charles  M,  Ph.  D.,  M.  D.) 

A  Brief  Sketcb  of  tbe  Modem  Theory  of  Chemical  Types.  8vo 
pampb. 
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Experiments  with  the  Ammonium  Amalgam.  [Frum  the  Am. 
Jour,  of  Sc.  &  Arts.  Vol.  XL.  bepU  1865.J  8vo  pamph.  New 
Haven. 

On  the  CrystallizatioQ  of  Solphar,  and  upon  the  Reaction  be* 
tween  Sulpbid  of  Hydrogen,  Ammonia,  and  Alcohc^  [From  An. 
Jour,  of  Se.  4e  Arts.  Vol.  XL.  Not.  1865.]  8yo  pampb.  New 
Haven. 

On  the  CiTitalline  Natare  of  Glass.  [From  the  Am.  Jonr.  ef 
Sc.  &  Arts.   VoLXLI.  Jan.  1866.]   8to  pamph.   KoF  HaveB. 
Wilder  (Burt  G.,  S.  B„  Late  Surg,  of  55th  M<ut,  VoU^ 

On  the  Nephila  Pluimipes,  or  Silk  Spider.  [From  Procof  Am. 
Acad,  of  Arts  iV*  Sciences,  Vol.  VH.   Nov.  IHT).").]    8vo  pamph. 

On  Morpholoiry  and  Tel«'oh>iry,  e-Sj>ecinlly  in  the  Limbs  of  Mam- 
malia.   [From  Mem.  read  betore  the  l>o>ton  Soc  of  Nat.  Hist 
Vol.  T.  No.  1.]    4to  pamph.    Cambridge.  1865. 
WiUiams  {Henry  IT.,  M.  D.^  etc.). 

Recent  Advances  in  Ophthalmic  Science.   The  Boykton  Prise 
Easajr  for  1865.   12maToL   Bo6tob.  1866, 
Wihtm  (Bim,  Bmry)* 

Official  Army  Begister  for  186&.  8^0  pamph.  Waslnngtoo. 
.1866. 

Message  of  the  President  of  the  United  States,  and  Aoeompsny- 
ing  Doenments,  to  the  Two  Houses  of  Congress,  at  the  Commence- 
ment of  the  2d  Session  of  the  38th  Congress.  Farts  1,  2,  3,  4.  4 
vols.    Svo.    Washington.  18Gi-65. 

Mesjiage  ....  to  the  Two  Houses  of  Congress  ....  1st  Session 
of  the  3'Jth  Consrei?*!,  with  the  Reports  of  the  Heads  of  Depart- 
ments, and  Seieetions  from  Acoompan^ring  Documents.  8vo  vol. 
Washington.  18G6. 

Beport  of  the  Secretary  of  the  Treas^ury  (S.  P.  Chase)  on  the 
State  of  the  Finances  for  the  Year  ending  June  80, 1868.  8vo  toL 
Washington.  1868. 
WtnJOir  (2r.  (X). 

Mnste  Teyler.  Catalogoe  Sjst^atiqne  de  la  Gotleetion  Fdeon* 
tologie  Denzihme  et  Troisi^me  Livnumos.  2  pamph.  8yo.  Har- 
lem. 1864-65. 
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Abutilon  incfinum,  1.57. 

Menziesii,  157. 
Acacia  Farnesiuna,  1C5. 

Koa.  1G5. 
Acjrna  exigua,  165* 
Acanthospermuni  Brasiliuni,  17A, 
Achyranthcs  bidentala,  200. 

mutico,  200. 

pplendens,  200. 
Achyronycliia  Cooperi,  .'33 1. 
Acoiium  Hawaiense,  232. 

Javanicum,  2ii^ 

protrudens,  2^ 
Acrostichum  conforme,  22iL 

gorgoneura,  22iL 

micradenium,  22£L 

reticu latum,  22£L 

squamosum,  22£L 
Actinella  Cooperi,  f3r>0. 
Adenoi^temma  viscosum,  172. 
Adiantum  Capillus- Veneris,  213. 
Aerva  sericea,  200. 
AoASSiz,  Prof.  L.,  Communica- 
tion from,  2^ 
Ageratum  conyzoides,  LZ2. 
Aleurites  ISIoluccana,  20^ 
Allium  occidentale,  .^00. 
AUotropa  virgata,  .Sflft. 
Aloe  yuccaRfolia,  390. 
Alphitonia  excelsa,  1  fil. 
Alsinidendron  trinerve,  lifi. 
Alyxia  olivajformis,  197. 
Anctstrocarphus  filagineus,  Mfi* 
Angelica  Bi*eweri,  348. 

lineariloba,  347. 
Annual  Variations  in  Daily  Mean 

Level  of  the  Ocean, 
Anccctochilus  Jaubertii,  20^ 


Anccctochilus  Sandwicensis,  206. 
Antidesma  platyphyllum,  202. 
Antirrhinum  liolanderi,  375. 

Breweri,  374. 

confertiflorura,  372. 

Cooperi,  37  fi. 

cornutum,  373. 

Coulterianum,  374. 

cyathiferum,  372. 

filipes,  37  fi. 

glandulosum,  373. 

junceum,  377. 

leptiileum,  373. 

maurandioides,  376. 

Nuttallianum,  374. 

ovaliflorum,  375. 

speciosum,  376. 

strictum,  375. 

vagans,  375. 

Virga,  323, 
Apium  Popei,  343. 
Aplopappus  acaulis,  353. 

apargioides,  354. 

Bloomeri,  354. 

paniculatus,  354. 

Whitneyi,  3ii3. 
Aqueous  Lines  of  Solar  Spectrum, 
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